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What lucky numbers are the 
perfect match for your HP 3000? 
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Zentec’s 8392. Available now at $849! 


The Zentec 8392 is everything the HP user needs standard memory of 8 pages. We back our promise 
and more—for less. Immediate delivery brings you a with a full one-year warranty and cost-effective 
14-inch diagonal screen, HP-compatible keyboard maintenance contracts available throughout 
layout ergonomic design, and complete compatibility North America and Canada through Dow Jones 
with HP application software. Service Company. 

With features that outperform all chen the Zentec Install the Zentec 8392 and your search for the 


perfect match is complete. 

Call 800-332-5631 (outside Calif.) or 
408-727-7662 for information and 

the name of your nearest authorized 

distributor. 


8392 also provides ANSI X3.64 
compatibility for operation with 
your DEC” computer as well. _... 
It's so flexible, reliable, and 
efficient, your cost-per-seat 
is noticeably lower in the mult- 
user environment. 

Your Zentec 8392 is key selectable 
for both 80 and 132 columns with 


European inquiries, call our International Headquarters in the U.K. at 44-4867-80666. 
DEC is a registered trademark of Digital Equipment Corporation. 
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THE CUSTOM TERMINALS COMPANY 


ENTER 144 ON READER CARD 


y on | tie, 
Closer to Genius 


Introducing PowerHouse PC™ 
the most powerful 4GL for 
serious application development 
on a personal computer. 


PowerHouse PC delivers more power than any other 
PC application development product. It gives you 
OS/2™ performance and integrated communications. 
And it gives you all of this — today. 


PowerHouse now lets you prototype and build serious 
business applications on your PC in addition to HP, 
Digital and DG mid-range computers. The simplicity 
of one language across architectures gives you the 
flexibility of choosing the production environment 
that best suits your needs. 


Use PowerHouse PC as a development workstation 
to develop applications for your mini, as a host 
extension to offload processing, or for stand-alone 
applications. Complete with a communications facility, 
PowerHouse PC makes the most of your resources by 
allowing you to share applications and data between 
architectures. What makes PowerHouse PC even 
smarter is that it runs under both DOS and OS/2. 


When you're ready for serious application development 
on a personal computer, you're ready for PowerHouse 


Call Cognos Direct, 1-800-4-COGNOS 


PAr IASG 
QIU? iD 


OS/2 is a trademark of International Business Machines Corporation. 
The Cognos logo and PowerHouse are registered trademarks of Cognos 
Incorporated. PowerHouse PC is a Cognos trademark. 


Cognos Corporation, 2 Corporate Place, 1-95, Peabody, MA, USA 
01960, (800) 4~-COGNOS. Cognos Incorporated, 3755 Riverside Drive, 
P.O. Box 9707, Ottawa, Ontario, Canada, K1G 3Z4, (613) 738-1440, 
Telex: 053-3836. Cognos Limited, Westerly Point, Market Street, 
Bracknell, Berkshire RG12 1QB, United Kingdom, National (0344) 
486668, International +44 344 486668, Telex: 846337 Cognos G. 
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Missing Peace 


Laserjet escape sequences can be puzzling. All those I’s, 1’s, O's, 
o’s and 0’s can get to look alike after a while, and the LaserJet still 
won’t do quite what you’d like it to. Then, just when you think 
you’ve got it, somebody turns the printer off and you’re back to 
square one. 


That’s why we came up with the Laser Toolkit. With a few simple 
menus, you create a print specification: fonts, page size, line spacing, 
duplexing, orientation, or other page characteristics. Then activate 
your creation any time you need it just by using an HP3000 file 
equation. What could be simpler? 


Just for good measure, we’ve put in reduction printing: with the 
Laser Toolkit, you can put two or four standard line printer pages on 
one side of a letter-sized sheet of paper. Between reduction printing 
and reduced-size paper, you can cut your paper costs by 70 percent 
or more. 


In short, if you’ve been puzzling over how to get the most from your 
LaserJets and your HP3000, the Laser Toolkit may be just your piece. 
Call us for a demonstration tape today! 
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299 W. Foothill Blvd., Suite 230, Upland, CA 91786 
(714) 985-1581 (800) 858-4507 TLX 532678 OPT INC 


PROTEK - London, England, 1 245 6844, TLX 263978 PROTEK 


APPIC - Epinay-sur-Orge, France, 1 64 54 82 32, TLX 603409 MIGHTY 
FACER INFORMATION DESIGN - Epping, Australia, 2 484 3979, TLX 1071589 
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HP battles for the lead 
in education’s CMI 
market... 10 
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This month’s cover 
illustration is the work 
of Michael Schroeder, 
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Arithmetic 
Errors 


Image 
Errors 


A Breakthrough In 
Software Management 


The First Utility That Automatically 
Monitors Every Online and Batch Job 
For Errors. 


Quickly Identifies Costly Program Problems 


Instant Online 
Reporting 


No $STDLISTs 
Required 


Mgmt. 
Reports 


STR Software 
P.O. Box 12506, Arlington, VA 22209 
(703) 689-2525 


Intrinsic 
Errors 


Command 
Interpreter 
Errors 
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NEED AN EXTRA COMPUTER WORKSTATION 2 


Expandable - 256K to 2 MegaBytes 
Multiple Copy and Plot Queuing 
Bidirectional Buffering 

Fast Installation/Easy Operation 
Automatic Self-Test 

30 Day Money-Back Guarantee 

1 Year Warranty - 24 Hour Service 


MicroPlot 80 HPIB Buffer 


256K - $895 512K - $1095 


MicroPlot 80A HPIB Buffer 
MicroPlot 55 Serial Buffer 
256K - $995 512K - $1245 
1 MB - $1645 2 MB - $2245 


Chances are you're sitting in front of it - waiting 
for a slow printout or plot to finish. The 
MicroPlot series of buffers eliminate the 
waiting. You keep working while the plotter or 
printer is running. The result? System avail- 
ability is increased by a factor of 5 to 20. 


Three models save you money while you're 
saving time. The MicroPlot 80 HPIB buffer 
offers intelligent performance at below dumb 
buffer prices. Copy, Pause, Multiple Plot 
Queuing, and Purge features are standard. 
Expandable to 512k, the MicroPlot 80 is ideal 
for large printing or small plotting applications. 
The MicroPlot 80A includes all MicroPlot 80 
features plus full buffer and 1/O status 
indicators, custom firmware support, and Pen- 
Up pause mode. Memory expansion to 
2MBytes and compatibility with major software 
packages make the MicroPlot 80A the logical 
choice for CAD/CAM/CAE applications. The 
MicroPlot 55 Serial buffer gives RS-232 
interface users all the operational features of 
the MicroPlot 80A PLUS automatic “learn end- 
of-plot’”” and manual ‘mark end of plot” 
features. 


INTELLIGENT INTERFACES, INC. 


P.O. Box 1486, Stone Mountain, GA 30086-1486 
1-800-842-0888 In Georgia Call (404) 381-9891 


Telex: 910 2502628 INTELLIGENT UD 
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On-LINE HELe 24 Hours A Day 


' 


You know that sinking feeling you get when it’s 3:00 am and you realize that 
your main database has been corrupted? And you don’t know where? Or how 
to fix it? And you have fifty users coming in at sunrise? 


We sure do, and that’s why we implemented round-the-clock, round-the- 
world support for you DBGENERAL users, to assist you in diagnosing and 
repairing, restructuring, and managing your IMAGE and TurboIMAGE 
databases. 


We put our expertise and experience to work for you 24 hours a day 
because problems do not always occur while the sun is shining: databases 
die in the dead of night and chains break at the break of dawn. And night time 
is the right time for database maintenance and repair. 


Our technical support has meant the difference between up and down for 
hundreds of you. As you know, we do not charge a premium for this service— 
it’s included in your regular product maintenance. 


We hope you never need to call our support line, but know you rest assured 
that you've got the best database product—and the support to match. 


KADMARK 


Computer Systems Inc. 


Buffalo (716) 689-6882 Australia 61 (2) 868-1877 Holland 31 (30) 52-1114 
Cincinnati (513) 891-7867 Belgium  32(56) 41-83-99 Israel 972 (3) 413-762 
Houston (713) 621-2808 Canada (613) 448-2333 Mexico 52 (5) 254-3274 
LosAngeles (213) 432-7713 France 33 (1) 4588-8830 Scandinavia 46 (9)910-364-80 
New York (718) 398-1352 Germany 49 (89) 6088-3077 UK 44 (22) 346-0881 
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What if there were 


Introducing the full range of 
Vectra PCs from Hewlett-Packard. 

Exceptional power. 

That's the defining characteristic 
of our new, comprehensive line of 
industry-standard PCs. 

From the 20-megahertz 80386- 
based system, through the 12- 
megahertz 80286, to our entry-level 
and portable models. 

And this line not only has the 
speed to get the job done, but the 
expandability, too. 

For instance, the memory of our 12 
MHz 80286-based model can be ex- 
panded up to 8 megabytes. And, im- 
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Entry-level, 8086 compatible 
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more powerful forces at work? 


portantly, all 8 can be accessed at the 
same 12 MHz for faster performance. 

With eight expansion slots and up 
to 620 megabytes of mass storage, 
the 80386 models’ built-in expanda- 
bility will handle your most demand- 
ing applications. 

But there's more than just power. 
There's the compatibility to meet 


SuperVisor © 
| 


yah 


Mid-level, 80286 based 


today's standards while anticipating 
tomorrows. 

Both desk-top and floormount 
models support 5.25” and 3.5” 
internal flexible drives, while the 
80286 and 80386 machines will 
run OS/2. 

And every single HP Vectra PC of- 
fers something no other PC can: HP's 


High-level, 80386 based 


g established reputation for qual- 
ity and reliability. 

Advanced surface-mount 
technology and VLSI are just two 
examples of how this reputation is 
being upheld. 

PCs like this are 
the product of a 
philosophy that 
never stops asking 
“What if...?” to 
| createa better com- 

» puting tool for your 
\ business. 

_ Just call for the 
| 4’ location of your 
Portable, 8086 compatible Te aeaeae 
at: 1800 752-0900, Dept. 2340. 

More power to you. 
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HP Vectra RS/16 and RS/20 
Personal Computers 
High-level, 80386 based 

* Choice of 16 or 20 MHz, 80386- 
based microprocessors 

¢ Up to 620 Mbytes hard disc 
storage supported—17 millisecond 
average seek time for 100 through 
620 Mbytes 

¢ Up to 16 Mbytes of 32-bit mem- 
ory using interleaved page-mode 
DRAM 


¢ 8 accessory slots for expansion, 
330-watt peak power supply, and six 
half-height mass storage shelves 

¢ Both 5.25 and 3.5 inch flexible 
disc drives supported internally 

¢ Separate mouse/graphics tablet 
port included 

¢ 80387 and Weitek 1167 co- 
processor support 


HP Vectra ES and ES/12 
Personal Computers 
Mid-level, 80286 based 

* Choice of 8 or 12 MHz, 80286- 
based microprocessors 

¢ Up to 8 Mbytes of expanded 
memory, accessed at 12 MHz in the 
Vectra ES/12 PC, supporting LIM 4.0 
expanded memory specification 
without using I/O slots 

¢ 7 accessory slots for expansion 

¢ 20 and 40 Mbyte hard disc 
models 

¢ Both 5.25 and 3.5 inch flexible 
disc drives supported internally 

¢ Separate mouse/graphics tablet 
port included 


HP Vectra CS Personal Computer 
Entry-level, 8086 compatible 

° 7.16 MHz, 8086-compatible 
microprocessor with zero wait states 

* Up to 8 Mbytes of expanded 
memory, addressable via LIM 3.2 
expanded memory specification 

* 7 accessory slots for 
expansion 

¢ 20 Mbyte hard disc model 

* Both 5.25 and 3.5 inch flexible 
disc drives supported internally 


HP Portable Vectra CS 
Personal Computer 
8086 compatible 

¢ 7.16 MHz, 8086-compatible 
microprocessor with zero wait states 

* Upto 2 Mbytes expanded mem- 
ory, addressable by LIM 3.2 

* Four I/O slots 

¢ Supports two 3.5 inch flexible 
disc drives 

* 20 Mbyte internal hard disc 
model available 

* Up to 10 hour battery life 

¢ IBM style keyboard 


AutoCad is a U.S. trademark of 
Autodesk, Inc. 

PageMaker is a U.S. trademark of 
Aldus Corp. 
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Catching DEC 


Its How You Make It 


You’re a giant company by many a measure. Your sales are right up there on the Fortune list. 
But you have an identity crisis. You’re fragmented: instruments, peripherals, computers, 
calculators . . . Even the individual product lines are fragmented: commercial vs. technical. Worse, 
the customers are fragmented. Just ask a commercial user if he’s ever heard of a workstation, 
or what he might do with one. There are many instrument customers who don’t even know 
HP makes computers! 

Nothing in the preceding paragraph is news to anyone. The news is that change is in the 
wind and the wind is blowing. 

The challenge to be met is clear. Catch Digital while Digital catches IBM. That will never 
be done by selling to the installed base. Legions of new customers must be found while losing 
none of the existing ones. 

There are only three or four classes of new customers: truly new, those who never had a 
computer before (or only a PC); DEC customers; IBM customers; everyone else. 

Truly new customers are best served by computer stores. The cost of sales to these is pro- 
hibitive. OEMs and VARs can pick these off as they graduate from their ATs. Wisely, HP is still 
promoting its relationship with the VAR community, unlike Digital. Winning customers away 
from IBM’s midrange is easier than it seems. DEC has been doing it for years with awesome 
success. Just wait until the customer has more than one machine and needs to communicate! 

Winning customers away from DEC is another matter. DEC has been charging hard at a 
single goal with a single plan for about 10 years now, spending dozens of billions on the way. 
Its VAXclusters are an ironclad lead. Until HP can field a response to clustering with real file 
sharing, it’s gonna be tough indeed. Getting the rest of the world is just a matter of providing 
a good UNIX and HP’s superior platforms and service, service, service. 

Healing the rifts between commercial and technical, between instrument and computer, etc., 
is another big job. If you are one company, your employees have to see it when they look around. 
Only after you heal the rift in the minds of your employees can you begin to do the same in 
the minds of your customers. UNIX will help, but existing commercial customers must see a 
seamless networking between MPE and UNIX. They must find things to do with workstations 
that can benefit their MPE operations. Workstations are a natural for DEC users because they’re 
just another VAX. 

HP recently was hailed as the only company capable of catching DEC. We knew that when 
we started this magazine. It’s nice to see the financial community agreeing with us as we ap- 
proach our first anniversary. 
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If poor performance and insufficient disk 
capacity have got your HP 3000 bogged 
down, try a bird of a different feather — 
EMC's Falcon Disk Subsystems. High speed 
Falcon subsystems make HP 3000 systems fly 
while saving you more than just chicken feed! 

With state-of-the-art Winchester technolo- 
gy and EMC's proprietary caching algorithm, 
Falcon disk subsystems really get your system 
performance off the ground. Featuring four 
megabytes of controller cache, the Falcon 
soars through even the worst I/O bottlenecks. 

Every situation is different. No one has 
the same storage requirements, SO NOW there 
is a whole family of Falcons to choose from. 
Pick the capacity to fit your needs. You can 
even configure up to 5.34 gigabytes in a single 
cabinet. 


The Falcon Family 
Falcon 400 ~ 406 megabytes 
Falcon 600 ~ 625 megabytes 
Falcon 800 ~ 890 megabytes 
Falcon 1200 ~ 1.25 gigabytes 


Sealed Winchester technology makes high 
maintenance costs a thing of the past. In some 
cases, you can even buy or lease a Falcon for 
what you are now spending just to maintain 
and operate your older drives. And a 50,000 
hour Mean Time Between Failure rating 
makes the Falcon the most reli- 
able subsystem in its field. 

To further assure reliability, every 
Falcon is fully compatible with 
HP's sophisticated fault isolation 
diagnostics. EMC's network of 
Sales and Service locations world- 
wide provides on-the-spot service. 

Falcon Series disk subsystems are 
available today. Don't let another 
one pass you by, join the thousands 
of satisfied HP 3000 users who al- 
ready have a Falcon up and flying. 

For more information, contact 
your local EMC sales representa- 
tive or call: 
1-800-222-EMC2 Ext. 2290 
(In Mass., 617-435-1000) 


The System Enhancement Company. 


HP is a registered trademark of Hewlett-Packard, Inc. 
Falcon is a trademark of EMC Corporation. 
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INDUSTRY 
WATCH 


Larry McClain 


HP Battles For The Lead 


Education’s CMI Market 


HP has long 
been an ag- 
gressive player 
in the multibil- 
lion-dollar education market. The com- 
pany currently has more than 400 
educational accounts — about 60 per- 
cent of which are in the college and 
university ranks, the rest in public 
school districts (kindergarten through 
12th grades). In recent months, HP has 
shown heightened interest in the latter 
group. Significant growth in computer 
spending is projected for America’s 
80,000 public schools, especially for 
systems that provide Computer Manag- 
ed Instruction (CMI). Hewlett-Packard 
already is the number one CMI vendor 
in California and it’s vying with IBM 
and DEC for that distinction nationwide. 

Minicomputer-based CMI lets 
teachers and administrators determine 
how students throughout the district are 
faring when their skills are measured 
against specific learning objectives. CMI 
often ‘gets mistakenly lumped with 
another acronym popular among edu- 
cators — Computer Assisted Instruction 
(CAI). With CAI, a computer or terminal 
is used to present instructional material 
directly to the student. While this has 
proven beneficial in some respects, it 
hasn’t done much to reduce teachers’ 
paperwork or help them shape cur- 
riculum to district objectives. CMI, on 
the other hand, is an information man- 
agement system designed to assist the 
educator in the ongoing process of 
managing instruction. 

“Comparing CMI to CAI is a bit 
like comparing today’s physicians to 
turn-of-the-century doctors,” says Tim 
Hughes of Abacus Educational Systems 
(Denver, CO), which offers a CMI 


10 


Dr. Larry Lawrence uses a Vectra PC and HP LaserJet printer with an HP 3000 
minicomputer. He's working to integrate computer-managed instruction at the laboratory 
elementary school of the UCLA Graduate School of Education. 


package for the HP 3000 family. ‘“Doc- 
tors back then could take your temper- 
ature and do a few basic things, but they 
didn’t have a CAT scan.” 

CMI’s bread-and-butter applica- 
tions include organization of curricu- 
lum, test generation, exam scoring and 
diagnostic data on student achievement. 

Curriculum objectives usually are 
set at the district level, often by a 
committee. 

For example, students in third- 
grade math should know how to add, 
subtract, multiply and divide com- 
petently. To ascertain whether they’ve 
mastered those skills, administrators first 
enter test items into the district’s HP 
3000. Terminals (or Vectra PCs) then are 


installed at the various school sites. At 
each terminal, there’s also an optical 
mark reader. Teachers access the 3000, 
generate the test they want and print it 
on a LaserJet. Students record their 
multiple-choice answers on a form the 
mark reader will accept. Teachers then 
take the answer sheets back to the ter- 
minal and feed them to the card reader. 
The CMI test databases enable both 
teachers and administrators to generate 
a variety of sophisticated reports to see 
whether district goals are being met. 


SEVERAL RECENT TRENDS have made 
school administrative computing — and 
especially CMI — a very hot market. 

Continued. 
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Downloading 


as easy as 1-2- 


Introducing DataExpressJr., the start of something big. 


1. FOUNDATION: DataExpressJr. is the ideal 
foundation for your information center solution. 
"mr ~=—« IMACS provides a sophisticated yet inexpensive 
way for the end user to extract HP 3000 data, to compute, 
reformat and download to Lotus 1-2-3.® 


2.STRUCTURE: DataExpressJr. is structured to 
increase productivity in your company immediately. 
Its use of Lotus-like terminology and processes 
provides familiarity for the end user. DataExpressJr. 
has a controlled interface to an IMAGE™ database and, with the 


use of Reflection™, it can completely automate the PC download. 


3. BUILDING: This extract-only program 
anticipates your changing system requirements. 
DataExpressJr. is completely compatible with other 
members of the highly successful DataExpress 
product family. This compatibility provides over 
twenty different product feature levels and options to build with 
as your needs grow. 


In short, it’s as easy as 1-2-3. You can use function keys to 
select data from the menus and DataExpressJr. reformats and 


downloads it to your PC, automatically when you are using 
Reflection™. You can even generate a report from the data. 


It’s all you need in your HP 3000. Talk to IMACS about using 
DataExpressJr. as the foundation of your information center. 


You’ve been asking for it ... now you can get it... from 
IMACS. 
DaraExpressfe : 
ENTER 134 ON READER CARD 
IMACS SYSTEMS CORPORATION 
4676 Admiralty Way, Suite 516 
Marina Del Rey, CA 90292 
(218) 823-4577 
IMX SYSTEMS CORPORATION 
London, England Calgary, Canada IMX International Rotterdam 
(010) 541-0242 (403) 259-2478 The Netherlands 
Telex 51-944017 Telex 03-827973 (010) 412-3642 


DataExpress and DataExpressJr. are trademarks of © IMACS SYSTEMS CORPORATION. LOTUS 1-2-3 is a registered trademark of Lotus Development Corporation. Reflection is a trademark of Walker, Richer & Quinn, Inc. 


IMAGE i is a trademark of Hewlett-Packard Co. 


Foremost is the near panic over the 
quality of the nation’s schools, a fever 
that began with the 1983 report, A Na- 
tion At Risk. After reading it, legislators 
in several states passed bills mandating 
greater accountability from public 
schools. This coincides with rising 
enrollments from the ’80s ‘‘Baby 
Boomlet”’ that are already putting in- 
creasing pressure on public school 
resources. 

According to Joseph Moriarty of 
the Kerry Consulting Group (Clare- 
mont, CA), a firm specializing in educa- 
tional computing, ““CMI is increasingly 
required just to stay even with the re- 
quirements for accountability.” 

Many lawmakers see computeriza- 
tion as crucial to achieving the necessary 
improvement in public schools. Several 
states have earmarked sizable sums for 
computer acquisition in the schools. 
There’s even one Federal bill — the 
Computer Education Assistance Act of 
1985 — that provides computer funding 
through 1990. 

Another reason for the CMI surge 
is the decreasing cost of hardware 
capable of running sophisticated CMI 
applications. Although spending for 
computer equipment is only running 
between one percent and 1.5 percent of 
public education’s total purse, that’s still 
nearly three billion for the 1987-88 
academic year — an amount that could 
rise even higher as more CMI solutions 
become available. 

“Everybody seems to be wanting 
to get into the CMI market,’ says 
Moriarty. ‘“‘The opportunity for 
dominance is attractive because of the 
large number of schools.” 


HEWLETT-PACKARD’S STRATEGY in CMI is 
to offer the most comprehensive systems 
on the market. ‘“We offer complete solu- 
tions because of the relationships with 
our suppliers,’ says Lynn Gardner, HP’s 
manager of education marketing for the 
K-12 segment. There are three software 
companies that figure prominently in 
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HP’s plans. Two of them — Carter- 
Schaefer & Co. (Houston, TX) and Per- 
taine Systems, Inc. (Redwood City, CA) 
— offer HP 3000 packages that address 
schools’ general administrative needs in- 
cluding budgeting, payroll, scheduling, 
inventory and some student information 
functions. The third company is Abacus 
Educational Systems. 

Abacus has huddled with both Per- 
taine and Carter-Schaefer to develop 
ready-made software interfaces, enab- 
ling Abacus’ CMI package to work 
smoothly with the other companies’ 
products. HP customers currently run- 
ning either Pertaine or Carter-Schaefer 
software easily can add full-fledged 
CMI. New HP customers can order the 
total package right off the bat: general 
administrative functions wed to CMI. 

The relationship between Hewlett- 
Packard and Abacus dates back to the 
product’s development, which was 
funded by a quarter-million-dollar grant 
from HP. One of Abacus’ distinctions 
— quickly becoming a must for CMI 
packages — is its ability to be custom- 
ized to a district’s own objectives. Some 
CMI products force schools to use the 
software publisher’s objectives. 

Abacus is being used in more than 
50 school districts and community col- 
leges in the U.S. and Canada. The pro- 
gram fully supports curriculum 
development, and users can link cur- 
ricular areas, teaching objectives and test 
items. Abacus generates more than 20 
instructional management reports, rang- 
ing from the performance of one student 
on one objective to the performance of 
all district students on all objectives. 


EDUCATORS ARE NOTORIOUS tire-kickers 
when it comes to computer purchases. 
To get the sale, a vendor must offer more 
than a comprehensive software solution 
— that’s why HP plays up its other 
assets when wooing CMI customers: 
discounts, special service agreements, 
expandability and reliability. 

Because schools have come to ex- 
pect deep discounts from computer ven- 
dors, notes HP’s Gardner, ‘‘We’ve in- 
creased our discounts in order to be very 


Abacus Educational Systems 
7401 N. Broadway, Suite 200 
Denver, CO 80221 

(301) 430-1642 
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Carter-Schaefer & Co. 

1500 S. Dairy Ashford, Suite 400 
Houston, TX 77077 

(713) 558-1270 
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Kerry Consulting Group 

976 West Fourhill Blvd., Suite 392 
Claremont, CA 91711 

(714) 621-6469 
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Pertaine Systems, Inc. 

805 Veterans Blvd., Suite 110 
Redwood City, CA 94063 
(415) 367-9827 

ENTER 300 ON READER CARD 


aggressive in this market.” Schools get 
a 25 percent discount on all HP 3000 
hardware, a 38 percent discount on 
system peripherals and a 50 percent dis- 
count on software not bundled with the 
hardware. HP personal computers can 
be purchased for 38 percent off if there’s 
a $400,000 minimum commitment per 
year. 

Adds Gardner, ‘“To distance us from 
the competition, we’re offering one year 
of free servicing to CMI customers.” 
Moreover, expandability never will be 
a problem because HP has a long history 
of providing timely upgrades. 

Finally, HP offers its CMI customers 
something that’s in short supply in the 
computer industry — GUTS. In this 
case, GUTS means ‘“‘Guaranteed Up- 
Time Service,’ HP’s guarantee of 90 per- 
cent up-time on all of its systems. 

CMI innovation, deep discounts 
and GUTS — that’s HP’s answer to to- 
day’s crisis in education. —Larry 
McClain is a freelance writer based in 
Southern CA. 
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Welcome to the next generation 
of HP terminal emulation software for Macintosh. 


ymlabs is pleased to introduce Session, a 

family of emulators which links the Apple 

Macintosh to the HP3000, 9000 and 1000. 
Building on four years of experience with Mac2624, 
our original block mode product for the Mac, we 
have evolved a set of connectivity solutions which 
take advantage of the revolutionary developments 
in Macintosh hardware and software, offering 
unprecedented power and user friendliness. 


Business Session™ (formerly Mac2624) is the 
foundation of the family, emulating an HP 2392 
block mode terminal. Business Session runs under 
Apple’s MultiFinder, so you can flip between HP 
and Mac applications, performing terminal 
operations and file transfers in background mode. 
Graphic Session™ adds support for the graphics 
capabilities of the HP 2393, and lets you ‘‘plot’’ 
output on an Apple LaserWriter or ImageWriter, 
either directly or from another Mac application. 
Color Session™ gives you the color text and 
graphics capabilities of the HP 2397. 


If you've got a Mac, get Session. There is no better 
HP terminal emulator. If you haven't got a Mac, get 
one. There is no better personal computer. 


_ Session. From Tymlabs. 


Tymlabs Corporation m 811 Barton Springs Road m Austin, Texas 78704, U.S.A. m (512) 478-0611 m Telex 755820 
Tymlabs-APPIC m 123 Rue de Petit-Vaux @ 91360 Epinay sur Orge, France m (1) 64-54-82-32 m Telex 603409 
Wick Hill Associates Limited m 424-44 High Street m Egham, Surrey, England TW20 9DP m@ 0784-38441 m Telex 268764 


Megatec Pty., Ltd. m 2 Brunswick Road @ Mitcham Victoria 3132, Australia m (03) 874-3633 m Telex 152692 


BackPack is a trademark of Tymlabs Corporation. ENTER 128 ON READER CARD 


RENDS 


HP, Cognos Sign 


Corporate Agreement 
Canon OA System Uses PowerHouse 


ognos Incorporated and 
Hewlett-Packard signed 
a two-year agreement in 
mid-February granting HP a 
corporate license for 
Cognos’ advanced applica- 
tion development software. 
This agreement allows 
HP to distribute internally 
Cognos’ PowerHouse appli- 
cation development language 
for use by any of its divi- 
sions. Other Cognos soft- 
ware products — Graphics, 
Architect, The Expert and 
PowerPlan — also are in- 
cluded in the agreement. 
In addition, Cognos 
will provide technical serv- 
ices to HP, enabling HP staff 
to develop their own inter- 
nal support and education 
programs. Cognos products 
already are used within HP. 
According to Lloyd B. 
Taylor, HP corporate director 
of information systems, 
‘‘PowerHouse now offers HP 
users the option of operating 
under MPE-V on the HP 3000 
business computers, under 
MS-DOS or OS/2 on the Vec- 
tra microcomputers, and 
later this year it will be 
available running under HP- 
UX on the HP 9000 Series 800 
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technical workstations.” 

Earlier in the month, 
Cognos announced that its 
advanced fourth-generation 
software is at the heart of a 
new office automation sys- 
tem launched in Japan by 
Canon Sales Co. Inc. of 
Tokyo. 

Canon’s System 3000 is 
the result of a unique co- 
operative project involving 
Cognos, Canon Sales Co. 
Inc. and Yokogawa Hewlett- 
Packard (YHP), also of 
Tokyo. The system includes 
hardware components from 
both Canon and YHP, and 
incorporates a specially 
modified version of Power- 
House as a key software 
component. YHP is a prin- 
cipal distributor of Power- 
House in Japan. 

William G. Breen, 
Cognos senior vice presi- 
dent, operations, said, ‘“This 
agreement opens a very im- 
portant door for Cognos. A 
joint venture with one of 
Japan’s leading manufactur- 
ers of office automation 
equipment provides an un- 
paralleled opportunity for 
Cognos to gain recognition 
in the business applications 
software market in Japan.’ 


McDonnell Douglas Chooses HP 


Represents Entry Into UNIX Marketplace 


cDonnell Douglas 

Manufacturing and 
Engineering Systems Com- 
pany recently chose HP as a 
UNIX-system workstation 
vendor, representing its en- 
trance into the UNIX-system 
marketplace. 

McDonnell Douglas 
will combine its Unigraphics 
software with HP 9000 
workstations and servers as 
an HP value-added reseller 
(VAR) to provide a complete 
mechanical engineering 


_ CAD/CAM offering. The cor- 


porate agreement, which in- 
cludes the workstations, has 
a first-year estimated sales 


value of up to $20 million. 
Thirty HP 9000/Uni- 
graphics systems have been 
installed at the McDonnell 
Douglas Helicopter Divi- 
sion, though the focus of the 
expected sales will be to 
customers external to 
McDonnell Douglas and HP. 
The agreement will in- 
clude workstations and serv- 
ers from the HP 9000 Series 
300 and 800 product lines, as 
well as associated peripher- 
als. Series 300 is based on the 
Motorola 68000 processor. 
Series 800 is based on HP 
Precision Architecture. 
SS eae 


IEM Offers Lifetime Warranty 
1-, 2-, 4-MB Boards Purchased After 1/1/88 


EM Inc. (Ft. Collins, CO) 
has announced its new 
lifetime warranty on 1-, 2-, 
and 4-MB memory boards 
for HP’s Series 200/300 com- 
puters. Any IEM memory 
board purchased after 
January 1, 1988, that is used 
on a single machine (identi- 
fied by serial number) is eli- 
gible for lifetime warranty 
coverage. 
To begin lifetime cover- 
age, the customer simply 


needs to fill out and return a 
Lifetime Warranty Registra- 
tion form, which is shipped 
with the product. Boards 
that aren’t registered within 
30 days will be covered by a 
two-year warranty. 

While under warranty, 
any board that malfunctions 
will be replaced free of 
charge, provided the mal- 
function wasn’t due to im- 
proper care or unauthorized 
servicing. 
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Ford Aerospace Orders 767 UNIX- 
Based Engineering Workstations 


Totals $16 Million 


i ewlett-Packard recently 
received a $16 million 
order for 767 HP-UX 
engineering workstations 
from Ford Aerospace and 
Communications Corpora- 
tion. This is part of a larger 
contract awarded Ford Aero- 
space by the U.S. Army. 
HP will ship the HP 9000 
Model 330 workstations for 
the Ford Aerospace maneu- 
ver control system-nonde- 
velopment item (MCS-NDI) 
under this contract, one of 
HP’s largest workstation 
contracts in the past year. 
The HP Model 330 
workstations are based on 
the Motorola MC68000 
microprocessor and run on 
the HP-UX operating system. 


Ford Aerospace holds a 
$50 million, one-year con- 
tract with options to provide 
the U.S. Army with com- 
ponents for MCS-NDI. 

The MCS-NDI system 
comprises. off-the-shelf 
equipment supplied by HP 
and other vendors, and soft- 
ware developed by Ford 
Aerospace. The MCS-NDI is 
a new automated control and 
communications system that 
can be used by the U.S. 
Army in the field. 

Ford Aerospace is evalu- 
ating its third generation of 
HP processors, and com- 
patibility among the models 
of a product line is critical to 
Ford’s corporate strategy. 
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Intermetrics Develops Software 
Tools For HP 64700 Series 


Signs Agreement With HP 


he Software Products 

Division of  In- 
termetrics, Inc., has entered 
into a joint marketing agree- 
ment with Hewlett-Packard 
to provide software for the 
new HP 64700 emulator 
series. The software to be 
provided includes C cross 
compilers, cross assemblers, 
XDB source level cross 
debuggers and _ utilities 
specifically designed for pro- 
gramming embedded micro- 
processors. 

The initial software of- 
fering is targeted to program 
the 68000 and 8086 
microprocessor families, and 


APRIL 1988 


the Z80. It is available on the 


following host platforms - 


with special user interfaces: 
HP Vectra PC, IBM PC and 
compatibles, Sun, Apollo 
and VAX workstations. 

The HP 64700 emulator 
series is an entry-level 
emulator designed for small 
design teams using the PC 
workstation with a migra- 
tion path to a high-perform- 
ance development environ- 
ment. This will allow users 
to continue using the same 
emulator and development 
software as they grow to 
larger development host 
environments. 


The HP 48050A measurement and control unit. 


HP Offers Measurement, Control 
Unit For Industrial Environments 


48050A Extends 48000 RTU Family 


ie ewlett-Packard recently 
introduced its new HP 
48050A measurement and 
control unit designed speci- 
fically for harsh industrial 
environments. 

The unit extends the 
scalability of the HP 48000 
remote-terminal unit (RTU) 
product family by addressing 
applications that require 
small point counts, pro- 
viding end users, systems in- 
tegrators and OEMs with 
more tools to build their 
data-acquisition and control 
solutions. The HP 48050A has 
23 I/O points, which can be 
increased to 45 I/O points 
with an expansion board. 

Target markets for the 
data-acquisition and control 
unit include petrochemical, 
telecommunications, trans- 
portation, rubber and 
plastics, food and beverage, 
and electrical utilities. 

Applications range from 
supervisory control and 
data-acquisition (SCADA) 
systems and energy manage- 


ment to the measurement, 
monitoring and control of 
remote facilities and 
equipment. 

Customers will refer to 
the HP 48050A as an RTU, a 
distributed-control unit, a 
front-end processor, or an 
industrial data-acquisition 
and control unit depending 
on the particular application. 
It has a user-configurable 
database library incor- 
porating more than 50 
signal-processing functions 
ranging from simple scaling 
for engineering-unit conver- 
sions to more complex 
algorithms such as PID loop 
control or AGA _ flow 
calculations. 

The HP 48050A contains 
a multitasking BASIC pro- 
gramming language. User- 
defined tasks easily can be 
written in BASIC. Using a PC 
running MS-DOS, custom 
tasks and functions also can 
be written in Microsoft C or 
8086 assembler and then 
downloaded to the HP 
48050A. 
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HP Introduces High-Pin-Count 


Switching Matrix 


Extends Semiconductor Parametric Test 


bel P recently introduced 
the HP 4089A, a new 
high-pin-count switching 
matrix. 

Designed primarily for 
use with the HP 4062C high- 
performance semiconductor 
parametric test system, the 
96-pin switching matrix 
doubles the number of test 
pins, while still maintaining 
high-resolution measure- 
ment capabilities. 

The HP 4089A allows the 
HP 4062C to test the complex 
structures of advanced semi- 
conductor processes. 
Customer parametric-test 
requirements are rapidly 
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changing, as new process 
technologies such as Bi- 
CMOS, GaAs and power 
MOS grow more important. 

The HP 4089A’s high pin 
count makes the HP 4062C 
suited to high-volume 
process-monitoring appli- 
cations. 

Extending HP’s line of 
low-leakage switching 
matrices, the HP 4089A offers 
a full range of test-pin con- 
figuration options. HP’s 
semiconductor parametric 
test system thus can be con- 
figured with 12 to 96 pins, 
depending on test needs. 

The HP 4089A is fully 
compatible with existing HP 
systems. Owners of HP 


. 


The HP 4062C is shown here with the HP 4089A 96-pin test head installed on a commercial wafer prober. 


systems can upgrade their 
systems to the larger switch- 
ing matrix without rewriting 
the test code. Test programs 
written for R&D or process- 


development needs on a low- 
pin-count system quickly 
can be transferred to a high- 
pin-count system for 
process-control applications. 


Microsoft, HP Port 
MS OS/2 LAN Technology 


For UNIX System V Environment 


M icrosoft Corporation 
and Hewlett-Packard 


have announced a new net- 
working product, Microsoft 
LAN Manager/X (LM/X), 
which brings the functional- 
ity of the MS OS/2 LAN 
Manager to the UNIX 
System V operating environ- 
ment. The new product, be- 
ing jointly developed by 
Microsoft and Hewlett- 


Packard, will allow a UNIX 
System V-based server run- 
ning LM/X to service re- 
quests from workstations 
running Microsoft Net- 
works, Microsoft Networks 
for XENIX and MS OS/2 LAN 
Manager (“LAN Manager’’) 
networking software. 
LM/X initially will be 
developed to run on Intel 
80386-based systems under 
the new merged XENIX/ 
UNIX System V_ product, 
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~ Introducing, the 4GL Environment 


“ The fourth generation language (4GL) was a revolution. 
It allowed programmers to code 10-20 times faster than 
COBOL! That's a benefit that is difficult to live without. 
However, when developing and running application 
systems, there is more to life than coding. Much more. 


Enter the 4GL Environment. The next revolution. 


If you also want to improve the speed and quality of 
systems analysis and design, produce user manuals auto- 
matically, integrate PC’s into your applications and still 
squeeze the most performance out of your hardware. 


Then you need to find out about the SPEEDWARE ENVIRONMENT. 
Infocentre Corporation Be Callus..... Rightnow..... Or else! 


Marketing Dept. 


Tl Telephone (416) — : 


For more information contact: 


Infocentre Corporation 


7420 Airport Road 

Suite 210 

Mississauga, Ontario 

L4T 4E5 

In Europe call: 

London (01) 828-1897 Only one product does it all, 
—=PEEDWARE" 

ENVIRONMENT 


Offices throughout the world including: 
ENTER 115 ON READER CARD. New York, Los Angeles, Montreal, Toronto, London, Paris, Sydney. 


Microsoft UNIX System 
V/386, Release 3.2. It can be 
ported to servers running 
other implementations of the 
UNIX operating system. 
LM/X will be licensed to 
OEMs by Microsoft and is 
scheduled to be released in 
1989. A software 
developer’s kit will be avail- 
able from Microsoft by the 
end of 1988. 

HP is working closely 
with Microsoft to develop 
LM/X technology, applying 
its expertise in the UNIX 
System V environment to the 
port of Microsoft OS/2 LAN 
Manager technology. HP 
also is the first major OEM to 
announce support for LM/X 
and will be using the new 
product on the HP 9000 
systems running under the 
HP-UX operating system. 

An LM/X-based server 
will be able to service re- 
quests from workstations 
running any of Microsoft’s 
other networking products, 
as well as related IBM prod- 
ucts such as PC-LAN and 
OS/2 Extended Edition. All 
of these products, like LM/X, 
are based on the Server 
Message Block (SMB) com- 
munications protocol, a stan- 
dard jointly defined by IBM, 
Microsoft and Intel. 

In addition, because 
LM/X is a port of the OS/2 
LAN Manager, DOS, OS/2 and 
XENIX systems running 
their corresponding LAN 
workstation software can 
communicate with both Os/2 
LAN Manager servers and 
LM/X servers without re- 
quiring any new or different 
LAN workstation software. 


early 


Further communica- 
tions breadth is achieved 
through LM/X’s ability to co- 
exist on the same server with 
other networking subsys- 
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tems, such as Sun’s NFS or 
AT &T’s RFS. This capability 
allows workstations running 
other networking products 
to exist in the same network 
as those running SMB-based 
software. 

LM/X will be able to run 
on various networking hard- 
ware, including Token-Ring, 
IEEE $802.3/Ethernet and 
5BASE1 StarLAN. The prod- 
uct also will be ported to dif- 
ferent low-level transports 
(communication protocols), 
including Netbui (PC-LAN), 
TCP/IP and ISO. In addition, 
it will be ported to various 
transport-level interfaces, in- 
cluding Berkeley Sockets 
and AI&I System V 
Transport-Level Interface 
(TLD). 

POET SHES RE 


HP 9000 Provides CADAM/CATIA 
Access With IBM 5080 Emulation 


Combined Systems Solve Complex Tasks 


il P has announced that 
now its engineering 
workstations can access IBM 
mainframe-based applica- 
tions with the HP 98855A, a 
new IBM 5080 emulation 
product. 

Users of HP worksta- 
tions and IBM mainframes 
can work together using the 
computational and graphics 
strengths of their respective 
systems to solve complex 
tasks. Engineers in a variety 
of industries, and designers 
who use HP 9000 worksta- 
tions primarily for design 
and analysis, now can access 


HP Joins X Consortium 
Continues To Support X Window System 


ewlett-Packard is among the first companies to join 
the X Consortium, a multivendor group chaired 
by the Massachusetts Institute of Technology. HP is 
committed to the X Window System to provide the 
foundation for distributed computing in a multivendor 


environment. 


Through membership in the consortium, HP will 
continue to contribute to the future development and 
direction of the X Window System. Future releases of 
the X Window System from HP will be based on X ver- 


sion 11, release 2. 


Other X news: At the X Conference held at MIT in 
January, HP announced its plans to develop for public 
use a set of “widgets” based on the X user interface 


toolkit. 


“Widgets” are interactive graphical components of 
an applications user interface, such as menus, forms and 
scroll bars. The HP widget set will enhance software 
developers’ productivity in writing portable, easy-to- 
use applications for the X Window System. These 
widgets will be available from HP this summer and will 
be contributed to MIT for public distribution on the MIT 


X11 tape. 


designs and data stored in 
IBM mainframe-based ap- 
plications such as CADAM 
and CATIA. 

The 5080 emulator is the 
result of a team effort be- 
tween HP and Spec- 
tragraphics Corporation (San 
Diego, CA). 

The HP 9000 Model 
350SRX or 350CH worksta- 
tions, which run the emula- 
tion, can communicate with 
an IBM mainframe in single- 
user or multiuser configura- 
tions. 

The HP/Spectragraphics 
design-set channel controller 
can support a maximum of 
64 simultaneous users and up 
to eight LAN gateways. 
Alternatively, communica- 
tions adapters and modems 
may be inserted on each end 
of the coax path to convert 
the communications to T1, 
V35 and fiber-optic modes. 
This allows workstations to 
be remotely located from the 
host mainframe, while com- 
municating via leased lines, 
microwave or fiber-optic 
links. 

HP workstations with 
5080 emulators can be added 
to existing IBM mainframes 
using Spectragraphics chan- 
nel controllers and Spectra- 
graphics IBM-compatible 
5080 terminals. 

The HP 98855A can be 
enhanced with an IBM 3278 
emulator and a high-speed, 
file-transfer product. The 
3278 emulator allows users of 
HP 9000 workstations to 
emulate an IBM 3278 terminal 
to perform data entry- 
inquiry applications. 
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Inference Ports ART to HP 
Connects To HP 9000 Workstations 


4 nference Corporation re- 
cently announced it will 
port ART (the Automated 
Reasoning Tool) to the HP 
9000 Series 300 and 800 
workstations. The porting 
agreement is significant, 
since it will provide engin- 
eers with the capabilities of 
the industry’s powerful ex- 
pert system development 
tool on a high-performance 
engineering workstation. 

Chuck Williams, Infer- 
ence Corporation’s executive 
vice president, views this 
business agreement as an im- 
portant opportunity to bring 
the benefits of ART to the 
large installed base of HP 
9000 workstations. 

William G. Parzybok, 
Jr., vice president and general 
manager of HP’s Engineer- 
ing and Manufacturing Sys- 
tems Group, said, ‘‘The 
agreement brings a signifi- 
cant new ability to worksta- 
tion users. Expert system 


development is assuming 
even greater importance as it 
becomes more broadly com- 
mercialized.”’ 

The Series 300 family of 
technical computers provides 
users with a variety of work- 
stations, instrument control- 
lers and modular compo- 
nents. The high-end Series 
800 workstations are based 
on an enhanced version of 
RISC architecture and offer 
32-bit addressability as well 
as 48-bit and 64-bit virtual 
addressing. 

ART is a primarily rule- 
based development and de- 
ployment environment used 
for building commercial ex- 
pert systems. It has been 
used to develop and deploy 
wide-ranging expert system 
applications such as credit 
analysis, factory and office 
automation, medical claims 
monitoring, software emula- 
tion and process control. 

Tea 


Standard And Poor’s Trading 
Systems Licensed For HP Systems 


StockMate Runs On HP 9000s 


new licensing agree- 

ment recently an- 
nounced makes Hewlett- 
Packard the first major com- 
puter vendor to support 
Standard and Poor’s Trading 
Systems’ real-time broker 
application on the UNIX 
Operating system. 

The Standard and Poor’s 
computer software, S&P 
StockMate, is a quotation 
and information system 
designed for the securities- 
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brokerage industry. It 
Operates on HP 9000 in- 
dividual workstations and 
multiuser computers, in- 
cluding those systems based 
on Precision Architecture. 
S&P StockMate is built 
around Standard and Poor’s 
Ticker Ill, a professional, 
real-time, consolidated 
market-data broadcast of all 
North American securities 
including stocks, bonds, 
futures, indices and options. 


HP And TSSI Sign Agreement 
Links HP 16500A, CAE Simulators 


ewlett-Packard has reached an agreement with Test 
Systems Strategies Inc. (TSSI, Beaverton, OR) under 
which TSSI will develop software links between the HP 
16500A logic-analysis system and CAE simulation 


workstations. 


With these links, users of CAE simulators are able 
to transfer test vectors to an HP 16500A logic-analysis 
system to permit real-world, stimulus-response analysis 
of simulated designs. The links represent an expansion 
of TSSI’s current family of products for linking design 


to test systems. 


Known as the Test Development Series (TDS), TSSI 
software products will link the HP 16500A to all CAE 
simulators presently supported by the TDS product 
family. The software runs on Apollo Aegis, Sun UNIX 
or DEC VAX/VMS operating systems. 

HP will continue to provide support for the HP 
74240A and 74240B CAE link between the HP Electronic 
Design System and the HP logic-analysis system. 


HP Provides Upgrade For 
Model 8258S, SRX Workstations 


2.0 MFLOPS Performance 


be ewlett-Packard has an- 
nounced a CPU up- 
grade for the HP 9000 Model 
8258 and 825SRX worksta- 
tions. 

Previous workstations 
have had floating-point per- 
formance rated at around 1.0 
MFLOPS. This is the first 
time that a workstation has 
performed at more than 2.0 
MFLOPS. 

ihe 
field-installable CPU board 
set upgrade for Model 825s 
multiuser/servers and 825SRX 
superworkstations that don’t 
require an I/O expander. A 
new board set can be in- 
stalled in minutes to replace 
the current CPU-board set. 
Model 825 systems with the 
new CPU upgrade are 
object-code compatible with 
all Series 800 systems, and no 


upgrade is a 


software. changes are 
required. 
With 2.02 double- 


precision MFLOPS, the 
upgrade ($10,000) boosts the 
floating-point performance 
to more than three times that 
of its predecessor. The up- 
graded Model 825 now is 
more than 75 percent faster 
than the Sun 4/260 and 
Silicon Graphics 4D/70, and 
four times faster than the 
DEC MicroVAX 3600 in 
floating-point performance. 
The integer performance of 
Model 825 is increased from 
eight to 14 times that of a 
VAX 11/780. 

The Model 825SRX 
($69,500), a superworkstation, 
and the Model 8255 ($42,500), 
a multiuser computer and 
server, both are based on HP 
Precision Architecture. & 
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UNIX is a registered trademark of AT&T 


History’s greatest collection 
systems don’t work 
on the shop floor. 


But CAPTURE does. 


If Noah thought he had a tough collection job, he 
should try gathering data in a factory. He’d find all 
kinds of unmated devices generating or collecting data 
for limited uses. 


CAPTURE removes the limitations. It’s the ultimate 
software tool for real-time collection and distribution 
of data in a factory environment. 


CAPTURE works with the devices you already 
have. Such as bar code readers, RF terminals, laser 
scanners, scale concentrators, and employee badges. 
Or the engineering department’s home-grown gadget: 


Use the collected data for any purpose you desire. 
You can modify the data, produce bar code labels, 
display full-color charts and graphs, or share data with 


existing computer sytems. 


So CAPTURE can be your first step to a total CIM 
solution. In fact, the system works in any manu- 
facturing environment for virtually any application: 
Process control. Quality control. Machine control. 
MRP. Job costing. Warehousing. Or you name it. 


But even with all that power and versatility, 
CAPTURE is easy to install and use. No programmer 
assistance is required for shop personnel to gather, 
maintain and display data. 


For more information on how CAPTURE can make 
history of your data collection problems, write or call 
ICC. We’re the people who leave you to your own 
devices. 


Industrial Computer Corporation 


Manufacturing 


National Account Program 


6065 Barfield Road/Suite 114 + Atlanta, Georgia 30328 


Telephone: 404/255-8336 


ENTER 114 ON READER CARD 


NEW 


SAS System 
Runs Under UNIX 


SAS Institute Inc. announced the SAS System 
under UNIX to more than 3,000 SAS soft- 
ware users attending the 13th annual SAS 
Users Group International (SUGI) con- 
ference in Orlando, FL. The first UNIX im- 
plementation of the software will support 
Hewlett-Packard’s HP 9000 Series 300 under 
HP-UX, with support for the 800 Series later 
this year. 

In addition to opening a new market for 
the Institute, the SAS System for UNIX is 
an important step forward for the Institute’s 
multivendor architecture. The multivendor 
architecture allows SAS to develop a software 
system that will run across most future hard- 
ware platforms that it might encounter. As 
SAS implements the system in each new en- 
vironment, the host layer, which comprises 
about 10 percent of the code, is written 
specifically for that host platform. The re- 
maining code, comprising the core and ap- 
plications layer of the SAS System, is writ- 
ten in C and can be moved across hardware 
platforms. 

The UNIX implementation is a valida- 
tion of the multivendor architecture concept, 
which the Institute adopted in 1984. The core 
and applications layers are the same for both 
the HP release and the Institute’s recent 
release for the SAS System for PCs (release 
6.03). 

The SAS System is an integrated soft- 
ware system providing complete control over 
data management, analysis and presentation. 
It includes modular components for data en- 
try, retrieval and management; report writing 
and graphics; statistical and mathematical 
analysis; decision support; and applications 
development. To use any module in the SAS 
System, sites first need base SAS software for 
data management, analysis and report 
writing. 

Available immediately, the SAS System 
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under HP/UX is licensed annually, with fees 
based on machine size. 
Contact the Software Sales Department, SAS 
Institute, Inc., SAS Circle, Box 8000, Cary, 
NC 27512-8000; (919) 467-8000. 

Enter 372 on reader card 


HP Expands 700 
Series Terminals 


HP has added two new terminals to the HP 
700 terminal family — the HP 700/44, HP’s 
first terminal for PC-based multiuser en- 
vironments, and the HP 700/43, a general- 
purpose ASCII terminal. 

When connected to a PC running Santa 
Cruz Operation’s XENIX operating system, 
the HP 700/44 can use the same programs 
as the PC, including MS-DOS applications. 

Like the recently introduced line of HP 
Vectra PCs, the HP 700/44 ($575) has the 
IBM PC character set and enhanced PC key- 
board layout, giving the terminal the look 
and feel of a PC. The 14-inch display screen, 
which has both 80- and 132-column modes, 
is available in amber, green or soft-white 


The HP 700A3 (left) is HP’s newest general-purpose ASCII terminal. The 700/44 (right) 


phosphor. The latter shows black letters on 
a white screen similar to a printed page. 

Up to 32 terminals can be connected to 
the HP Vectra RS/20, which is based on the 
Intel 80386 microprocessor, and up to 16 ter- 
minals can be connected to the HP Vectra 
ES/12 PC. These multiuser PC systems pro- 
vide a cost-effective solution for small 
businesses, medical practices, financial in- 
stitutions and companies with offices in 
many locations. 

Designed for business, technical and 
manufacturing applications, the HP 700/43 
display terminal ($475) is an enhanced ver- 
sion of the HP 700/41 introduced in August 
1987. 

HP also enhanced its HP 700/71 IBM 
3191-compatible terminal ($695) by increas- 
ing the refresh rate from 64Hz to 72Hz and 
by adding the soft-white screen option at no 
additional cost. 

Contact Hewlett-Packard, 3000 Hanover St., 
Palo Alto, CA 94304. 
Enter 396 on reader card 


is HP’s first terminal for PC-based multiuser environments. 
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lOtech Enhances 
IEEE-488 Interface 


IOtech, Inc. has updated its IEEE interface 
for PC compatibles to provide added hard- 
ware compatibility and easier-to-use soft- 
ware features. 

Personal488 ($395) is a unique device 
driver-based interface that’s easier and 
simpler to operate than standard subroutine- 
based interface products. Product enhance- 
ments include wider compatibility with other 
NEC 7210-based interfaces currently avail- 
able; hardware improvements that allow 
multiple boards to share the same DMA and 
interrupt channel and built-in selectable wait- 
State generator so it can operate with the new 
high-speed PCs; and enhancements to the 
device driver software that make software 
code more readable and shorter by allowing 
the user to predefine an instrument’s 
parameters such as its device name, IEEE 
address and terminators once. 

Also included are several additional 
utilities that redirect IEEE data to the serial 
or parallel port so the user can command an 
IEEE plotter or printer from application- 
specific software such as Lotus 1-2-3 or 
AutoCAD. 

The Personal488 is compatible with all 
popular DOS-based languages with no 
drivers or extra add-ons needed. 

Contact IOtech Inc., 23400 Aurora Rd., 
Cleveland, OH 44146; (216) 439-4091. 
Enter 384 on reader card 


VOCOM Provides 


Integrated Software 


VOCOM, a division of Dean-Michaels Cor- 
poration, recently announced the VOCOM 
Application Software solutions system that 
can be independently run or integrated in any 
fashion. 

A global database is used and can be 
structured around user-defined accounts, 
units, projects or any combination thereof. 
This user-defined structure provides for 
reporting flexibility normally not found in 
standard accounting systems. The user can 
view the profitability of any entity such as 
company, division, department, profit/cost 
center, project, product line and more. The 
user can easily define whatever units and 
projects are appropriate for his business and 
report any combination of the units and 
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projects desired. Reporting can be made for 
any date range and can be consolidated to any 
level. 

The VOCOM system features modular 
structure to adapt to organization needs, 
complete integration and online editing for 
maximum accuracy, comprehensive security 
to limit access to vital information, online 
documentation for ease of operation, organ- 
izational structure by account, unit or project 
and extensive report writing capabilities. 

The VOCOM system consists of nine 
modules: 

@ General Ledger & Order Management 

@ Accounts Payable @ Fixed Assets/Depreciation 

@ Accounts Receivable @ Payroll/Personnel 

@ Purchasing/Receiving ™ Prospect Tracking 

@ Inventory Management 

Contact VOCOM, The Dewitt Bldg., P.O. 

Box 847, Ithaca, NY 14851; (607) 272-8464. 
Enter 400 on reader card 


Cognos Launches 
PowerHouse PC 


Cognos Incorporated recently entered the 
PC workstation market with the release of 
PowerHouse PC, a full-function version of 
Cognos’ fourth-generation application 
development language that runs under DOS 
or OS/2 on 80286- and 80386-based PCs. 

PowerHouse PC turns an AT-class PC 
into a workstation for serious application 
development. The product has built-in com- 


Personal488 is 
IOtech’s updated 
IEEE interface for 
PC compatibles. 


munications facilities that enable 
PowerHouse programmers to develop ap- 
plications on a PC to run on a minicomputer, 
or vice versa. 

PowerHouse PC will let you use the PC 
to run time-consuming jobs like large data 
entry and verification operations so that 
companies can free up the more expensive 
CPU cycles on mid-range machines and in- 
crease their staff productivity simultaneously. 

PowerHouse PC includes all standard 
PowerHouse modules — a data dictionary, 
dictionary reporter, screen-design and data- 
input program, volume transaction processor 
and a report writer. In addition, there’s a 
microcomputer file-format utility and a host 
connection program to provide terminal 
emulation and to transfer data files or com- 
plete applications. An import/export utility 
allows users to transfer data between 
PowerHouse PC applications and PC-based 
programs. 

The product runs on IBM PC ATs or 
compatible 286/386 machines, including HP 
Vectras, DEC VAXmates and DG Dasher/ 
286s, as well as IBM PS/2 Model 50 and up. 

The minimum configuration DOS ver- 
sion requires 640 KB of RAM, and its OS/2 
counterpart requires 2.5 MB of RAM. 
Contact Cognos Inc., P.O. Box 9707, 3755 
Riverside Dr., Ottawa, Ontario K1G 3Z4; 
(613) 738-1440. 

Enter 399 on reader card 
Continued on page 24. 
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CDMS Expands 
Typesetting Options 


Syntactics Corporation has expanded the 
capabilities of the Crystal Document Man- 
agement System (CDMS) (starting at $595), 
a software package that fully integrates word 
processing with a powerful document- 
format database and optional integrated 
typesetting. 

With the introduction of LaserPak, an 
add-on product for CDMS, users can 
generate typeset-quality documents on HP’s 
LaserJet printer family and on laser printers 
supporting PostScript. 

LaserPak takes advantage of CDMS’s 
automatic typesetting features such as defin- 
ing parameters for fonts, point sizes and ver- 
tical spacing so that typesetting becomes a 
one-button operation. A document is laid 
out, fully typeset and directed to the printer 
with the press of a single function key. 

With LaserPak, graphic images also can 
be incorporated into CDMS documents. Bit- 
mapped images from sources such as Mac- 
Paint can be integrated with text files with 
a simple command. 

LaserPak is available in two versions — 
LaserPak/HP and LaserPak/PS. LaserPak/HP 
supports typesetting on the HP LaserJet 
printer family. It’s available for PCs and Altos 
systems running XENIX, and for AT&T, 
NCR and Unisys UNIX-based systems. 

LaserPak/PS supports typesetting on 
Apple, QMS and other PostScript laser 
printers. It currently is available for AT&T 
UNIX-based computers. 

LaserPak is based on the technology of 
Syntactics’ CrystalTypeset, introduced in 
November 1986 to provide HP LaserJet Plus 
support for CrystalWriter, a Syntactics word 
processing package. 

Contact Syntactics Corp., 4655 Old Iron- 
sides Dr., Suite 400, Santa Clara, CA 95054; 
(408) 727-6400. 

Enter 376 on reader card 


AMS Automates Porting 
From Series 80 


Advanced MicroSolutions has announced a 
new release of its HP Series 80 to Rocky Moun- 
tain BASIC Translator and Porting Guide that 
automates moving from the obsoleted HP 
Series 80 computers. By using the AMS 
package, Series 80 programs and data can be 
moved to the HP 9000, Vectra PC or the 
IBM PC/AT running RMB with little or no 
programming required. 

With the AMS Translator, the porting 
to the newer desktop computers can be ac- 
complished in hours or days rather than the 
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LaserPak: 
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weeks, months or years required to manu- 
ally translate the code. 

This package automatically translates 
over 90 percent of all Series 80 keywords in- 
cluding ROMs and binaries. Documentation 
includes complete keyword cross-reference, 
porting instructions and an in-depth lan- 
guage comparison. While using the AMS 
Translator, users also will be learning the new 
language and system. 

Contact Advanced MicroSolutions, 2510 
Middlefield Rd., Redwood City, CA 94063; 
(415) 365-9880. 

Enter 395 on reader card 


CIA Exposes 
HP 3000 Secrets 


FACER INFORMATION DESIGN has 
released its Australian product, CIA, into the 
North American and European markets. 

CIA (CPU I/O Analyser) allows the 
performance of the HP 3000 to be monitored 
both online and in batch mode. 

The online monitor has simple-to-use 
screen structures that allow the display of 
total or “filtered” process, CPU, memory 
and disc activity. It allows the queues of pro- 
cesses to be dynamically altered as well as 
give file equations, files being accessed and 
segmentation for each process. 


generate typeset- 
quality documents 
on the HP LaserJet 
printer family and 
PostScript laser 
printers. 


The batch mode function allows CIA 
($3,000) to collect performance statistics in 
background over a user-defined period and 
at user-defined intervals. At the end of the 
statistics collection period, a set of reports 
is produced that show the global, disc and 
process activity of the system over the 
statistics collection period. Both CPU and 
disc activity is also shown in graph form. 
Contact FACER INFORMATION 
DESIGN, P.O. Box 270, Epping NSW 2121, 
Australia; FAX +61 2 484 5709. 

Enter 398 on reader card 


BACKCHAT Runs 
On HP PA 3000s 


Proactive Systems recently announced the 
availability of its BACKCHAT distributed 
database software on HP Precision Architec- 
ture. BACKCHAT replicates databases in real 
time and provides distributed database solu- 
tions for users of multiple HP 3000s. 
Following work under HP’s FAST 
START program, BACKCHAT now is avail- 
able for MPE/XL systems using NS as a 
communication link. In addition, it supports 


Continued on page 84. 
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There’s one error even 
our software won't flag. 


When it comes to computer operations, you'll find NSD’s 
JobRescue™ is perfectly matched to your needs. 

The reason? It’s integrated. Which means you can have 
one program that answers all your production requirements. 
That’s because JobRescue now has expanded capabilities. So 
we handle everything from reports to production scheduling 
to batch job management. 

But make no mistake! We are still the standard in error 
management for HP. During operation, JobRescue works 
online and in the background. Examining your $STDLISTs 
for errors continuously. And alerting you when they occur. 

Still, eliminating hidden production errors is just the 
beginning. Our new report and scheduling modules will 
help you greatly improve the overall quality of your work 
as well. So you can now manage virtually every facet of your 
computer operations. 

That’s why you should give us a call. We'll answer any 
questions you have and send you our JobRescue demo. 

JobRescue. You need it for a very basic reason. 
Nobody’s perfect. 


NSD, Inc. 1670 South Amphlett Blvd. 
@ Suite 103, San Mateo, California 94402 
800.538.3818, (In CA) 800.538.9058 


Canada 800.445.3818, Local 415.573.5923 


ENTER 124 ON READER CARD : 
JobRescue is a trademark of NSD, Inc. Looking for Trouble HP 3000 Software 


UNIX Applications You Need Most 


O ne software package brings more 
to UNIX environments than empty 
promises. The SAS System. 

The SAS System is the #1 choice for data 
analysis. The SAS System is the all-purpose 
answer for researchers, statisticians, students, 
business analysts, and applications devel- 
opers. The SAS System is backed by an 
industry leader. 

Now we've teamed with Hewlett-Packard 
to bring you the SAS System under HP-UX. 
That means you'll get software that’s powerful, 
productive, and proven for the applications 
you need most. On everything from single- 
user workstations to multi-user systems. 


Superior Data Analysis 


Reliable statistics are a hallmark of the 
SAS System, from simple descriptive statis- 
tics to complex multivariate techniques. 

Monitor experimental data on a day-to- 
day basis. Compute analysis of variance for 
both balanced and unbalanced data. Per- 
form regression analysis and build linear 
models. The SAS System's ready-to-run 
programs handle any data analysis task... 
in record time. 

For your advanced mathematical and 
engineering applications, the SAS System 
offers an interactive matrix language. 

You can transcribe almost directly from 
Statistical formulas to SAS statements, and 
operate on entire matrices of numbers 
instead of one number at a time. 


Efficient Data Management 


The SAS System reads data from any kind 
of file, in any kind of format. Then you can 
sort, merge, and concatenate data using 
common-sense statements. 

File updates are easy, too. You can 
create Customized panels that look exactly 
like your business forms, surveys, or lab- 
oratory logbooks...screens that speed up 
data entry and reduce errors. 


Powerful Reports and Graphs 


When it comes to communicating your 
findings, nothing succeeds like the 

SAS System. Create anything from simple 
lists to full-color graphics, often with 

just a few keystrokes. 

Produce tables, charts, calendars, and 
other formatted reports. Or display your 
data in attention-getting graphs—from pie 
charts to 3D plots to prism maps. 


Combine these SAS System applications 
any way you choose. Tailor them with 
customized front-end menus for individuals 
or groups. And port them easily between 
workstations or operating systems. 


Try the SAS System 
Free for 30 Days 


The SAS System delivers on its promise. 
See for yourself with a free 30-day software 
evaluation. For all the details, clip and mail 


The SAS System runs on Hewlett- 
Packard’s HP 9000/300 and 800 series 
under HP-UX; IBM Corp.'s 370/30xx/43xx 
and compatible mainframes under OS, 
CMS, and VSE; Digital Equipment Corp.'s 
VAX™ series minicomputers and work- 
Stations under VMS™; Prime Computer, 
Inc.'s Prime 50 series under PRIMOS®; 
Data General Corp.'s ECLIPSE® MV 
series under AOS/VS; and IBM Corp,’s 
PS/2, PC AT, and compatibles under 
MS-DOS® and PC DOS. 


SAS is a registered trademark of 
SAS Institute Inc. UNIX is a registered 
trademark of AT&T. 


Copyright © 1988 by SAS Institute Inc. 
Printed in the U.S.A. 
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the coupon. Or call your Software Sales 
Representative at (919) 467-8000. 

We'll tell you more about the #1 data 
analysis software, backed by SAS Institute’s 
total commitment to support you all the way. 


SAS Institute Inc. 

SAS Circle [) Box 8000 

Cary, NC 27512-8000 

Phone (919) 467-8000 
® Fax (919) 469-3737 
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Learning 


LAN 


Bridges 


The Key To True LAN Connectivity 
WwW 


LAN Bridge is an intelligent packet switch that 
spans two or more local area networks providing 
the path for internetwork data traffic as shown in 
Figure 1. The Bridge monitors data packet activity 
on each connected LAN and decides which data packets should 
be transferred from one LAN to the other. As a result, the 
Bridge functions as a data packet filter allowing only specific 
packets to travel from one LAN to the other: Packets that 
match a certain destination criteria (those destinations deter- 
mined not to be located on the sending LAN) are transferred 
while others (those located on the sending LAN) are blocked. 
With a LAN Bridge in place, any device connected to 
LAN-A in Figure 1 can send data packets to any device located 
on LAN-B, just as if the sending device were directly connected 
to LAN-A. In a properly designed bridge, the LAN user doesn’t 
even realize that the destination device is on another LAN. 
A LAN Bridge takes advantage of the LAN packet format 
shown in Figure 2. Local area networks that obey one of the 
IEEE LAN standards such as IEEE-802.3 (Ethernet, STARLAN), 
IEEE-802.4 (MAP) or IEEE-02.5 (Token 
Ring) implement data packets having 
the format shown in Figure 2. Each 


packet contains a Destination Address followed by a Source 
Address and Data Field. 

The Destination Address identifies the address of the 
device to which the packet is being sent, while the Source Ad- 
dress identifies the address of the sending device. All data in- 
formation, including the LAN protocol, are contained inside 
the Data Field of each packet. Each of the popular LAN pro- 
tocols such as TCP/IP, XNS, DECNET, MAP, TOP, LAT, as well 
as numerous vendor modifications of these, utilize the packet 
format shown in Figure 2. 

Because it'is connected as a node on each of the two 
interconnected networks, the LAN Bridge receives all 
data packets on each connected LAN and compares packet 
Destination Addresses with an Address Directory it main- 
tains for each LAN. Using this Address Directory, the Bridge 
determines which packets should be forwarded (bridged) to 
attached LANs. 

Since the LAN Bridge examines only the Address Fields 
and not the Data Fields contained in each packet, the bridg- 

ing process is protocol-independent 


° 6 (Figure E33 
[ B Y Tad Witk Ow'lcz ] A well-designed LAN Bridge has 
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the ability to build its own 
Address Directory by listen- 
ing to data traffic and mem- 
orizing the different Source 
Addresses it encounters on 
each of the connected LANs. 
It stores all Source Addresses 
in local memory which is 
used as a directory. This type 
of Bridge is known as a 
Learning Bridge. Its key ad- 
vantage is ease of use since it 
is a “plug and play”’ device 
requiring no user program- 
ming or setup. 

Important Bridge fea- 
tures include: 

Protocol Independ- 
ence. LAN software proto- 
cols exist in many standards 
such as DECNET, TCP/IP, 
XNS, TOP, MAP, OSI and LAT. 
Many LAN vendors have 
taken pieces of LAN protocol 
standards and adapted them 
to their own products re- 
sulting in incompatible stan- 
dards. For example, a well- 
known personal computer 
LAN offers Novell and 
3Com protocols, each using 
XNS, yet the LANs are in- 
compatible because the pro- 
tocols have been modified. 

It’s essential that a LAN 
Bridge be insensitive to the 
LAN protocol or its useful- 
ness becomes extremely 
limited. An XNS-dependent 
bridge can pass only XNS 
packets from one LAN to 
another. This becomes a 
problem if a user wants to 
install TCP/IP or DECNET 
devices on each LAN. Those 
devices would be unable to 
communicate with their 
peers located on the other 
LAN because the XNS-de- 


pendent Bridge can pass only XNS packets. 

Fast Filter/Transfer Rate. A key performance parameter 
for a LAN Bridge is its ability to filter (examine) a large number 
of packets in a short period of time. A LAN Bridge must be 
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able to ‘examine all the 
packets that appear on each 
LAN. This requirement exists 
because the Bridge has no 
way of knowing whether or 
not a given packet needs to 
be transferred until it receives 
the packet and compares its 
Destination Address with its 
Address Directory. 

Consequently, if the 
Bridge is unable to keep up 
with the traffic on the con- 
nected LANs, it will miss 
data packets that may have 
been destined for the other 
LAN. When this occurs, the 
sending device must retrans- 
mit the packet, thereby in- 
curring a delay in its ability 
to communicate with its peer 
on the other LAN and un- 
necessarily increasing local 
traffic. 

Once the Bridge deter- 
mines that a packet must be 
transferred to the other LAN, 
it must perform the actual 
transfer from its memory. 
This transfer must be done 
quickly so that additional 
packets can follow. 

If the Bridge is unable to 
keep up with the traffic- 
generating capability of the 
two connected LANs, packets 
will be lost, causing a com- 
munications bottleneck as 
well as creating unnecessary 
and excessive LAN traffic. 

Connecting Dissimi- 
lar LANs. The ability to 
bridge dissimilar LANs such 
as Ethernet and Token Ring 
or Ethernet and STARLAN is 
becoming an important re- 
quirement in the implemen- 
tation of LANs. Because dif- 
ferent LAN standards operate 


at different data transmission speeds with different cables 
using different priority schemes, a Bridge that connects dis- 
similar LANs must be able to perform the bridging function 
described earlier and convert the standards (speeds, topology 
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consideration, etc.) as well (see Figure 4). 

This important capability allows a LAN user to select the 
type of wiring scheme, transmission speed and LAN standard 
that’s most effective for his specific situation. As LAN pro- 
tocols (LAN software) become available for the different stan- 
dards, the user will be able to maintain full functionality 
regardless of the LAN standard employed. 


Key To Internetworking 


NTERNETWORKED LANs or ILANSs represent an impor- 

tant development in the ability to implement local area 

networks. The ILAN concept solves the connectivity 
problem created when large LAN users have installed multi- 
ple LANs, using multiple LAN standards, purchased from dif- 
ferent vendors and located at multiple sites within a corpora- 
tion. Here are several examples of ILAN in use: 

Backbone LANs. An example of a Backbone LAN is 


The ILAN concept solves the 
connectivity problem created 


when large LAN users have 
installed multiple LANs... 


shown in Figure 5. In the figure, a coaxial cable Ethernet is 
used, although the Backbone also could be Fiber Optics, 
Broadband, Token Ring or any other convenient networking 
standard. LAN Bridges are used to connect smaller departmen- 
tal LANs or subnetworks to the Backbone. 

The Backbone is the data highway for internetworked 
packets. Each of the LAN Bridges monitors data traffic on its 


[ WHAT IS A LAN BRIDGE? | 


With the growth of the LAN market, several new devices have 
been created that make implementation of LANs more straightfor- 
ward. Here I'll describe LAN bridge devices from the nontechnical 
perspective. It explains what they are, what they do and how 
they’re used. 

Before proceeding with the LAN bridge description, it may 
be useful to describe a LAN in nontechnical terms. Imagine a small 
country with cities, towns and villages that, in our simplistic 
model, represent different computers located throughout a cor- 
porate facility. The need to communicate between the different 
cities, towns and villages, and the benefits that are derived from 
such communication are clear. 

Suppose that, in our model country, people communicate by 
sending messengers between the different cities, towns and villages. 
There are many messengers traveling around, each one carrying 
information from one specific location to another. In order to pro- 
vide the messengers with a means of getting from one location 
to another, our model country has built a system of roads designed 
to accommodate the country’s geographical size, number of travel- 
ing messengers and other factors that are specific to this particular 
country. The entire network of roads, messengers and methods 
by which they travel and traffic laws comprise this country’s com- 
munication network. 

In our analogy, the computers are connected by wires or fiber 
optics (roads) which they use for sending data (messengers) to each 
other. The way the data travels, its speed and transmission methods 
are the “‘traffic laws’’ that govern the network. The communica- 
tions system just described is what’s known as a local area net- 
work or a LAN. It gives computers and the people who operate 
them the ability to communicate and share data files, printers, 
modems and data storage devices. This capability enhances each 
computer’s functionality and its usefulness. 


Unlike many technological innovations, the LAN bridge does 
exactly what its name implies, that is, it bridges two networks. 
To continue our analogy, imagine that there are now two coun- 
tries separated by a body of water. A bridge will be used to ‘‘in- 
terconnect” the two countries. 

It’s reasonable to assume that there are differences as one 
travels from one country to the other. For example, one country 
has cobblestone roadways while the other has six-lane divided 
highways. Using the same reasoning, the speed limit in one country 
is 35 MPH while it’s 100 km per hour in the other. Other traffic 
laws, such as the side on which people drive, presence or absence 
of one-way streets, etc., also are likely to be different. The bridg- 
ing device must take these differences into account when allow- 
ing messengers to pass from one country to another. 

Technologically, the two countries actually are two different 
networks. One might be composed of fiber optics while the other 
uses coaxial cable. It’s not important to understand the detail of 
the networks any more than it’s necessary to understand why two 
countries have different traffic laws. What’s important is that traffic 
going from one country to the other is able to adapt itself as it 
crosses the bridge in either direction. 

LAN bridges perform exactly this function. LANs operate at 
different bit rates (speed limits), over different media (road beds) 
and with differing topologies (beltways, thoroughfares, one-way 
streets, etc.). The LAN bridge must take data packets (messenger 
traffic) and change their orientation so they effectively can travel 
from one network to another without violating the ‘‘local laws.’ 
The LAN bridge, in essence, “retrains’’ the messengers so they 
safely can travel from one country to another. 

The LAN bridge performs another important function. It 
controls which data packets (messengers) are allowed to cross the 
bridge. Clearly, if the messengers have no business to conduct in 
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respective subnetwork and 


on each subnetwork. At the 


forwards (bridges) packets to F I G 1) R E same time, the LAN Back- 


the Backbone if they are 
destined for addresses on 
other subnetworks. At the 
same time, each LAN Bridge 
monitors the Backbone for 
data packets destined for Ethernet 
addresses located on its lo- 
cal subnetwork. After identi- 
fying such a packet, it for- 
wards (bridges) it to the 
subnetwork. 

This type of network 
replaces a single large net- 
work, but offers several im- 
portant advantages. First, a much larger geographical area can 
be covered than with a single LAN. LAN traffic is localized to 
the individual subnetworks resulting in less traffic experienced 


' the other country, their passage over the bridge will only add to 
traffic congestion and impede the progress of those packets that 
do need to get over to the other side. 

Control is accomplished by putting on the bridge an immigra- 
tion officer who screens the approaching messengers and deter- 
mines whether or not they should be allowed to cross. Technical 
implementations of this process vary. In some cases, the “‘immigra- 
tion officer” talks to the messengers to determine where they want 
to go. In other cases, he simply looks at the destination and return 
address on each message carried by the messenger and automati- 
cally makes the decisions. 


The performance of a LAN bridge is judged on the basis of 


how many messengers are processed by the “immigration officer” 
on each side of the bridge and by how many passengers can travel 
over the bridge in any given time. 

A well-designed LAN bridge must be able to accept many 

data packets from attached LANs, examine their destination and 
source addresses, and transfer only those that need to cross the 
bridge. In a typical application where two Ethernet LANs are be- 
ing bridged, the bridge device (“immigration officer”) must be 
able to process as many as 30,000 data packets per second and 
transfer over 9,000 packets per second. 
Another important characteristic of a LAN bridge is its ease 
of use. Clearly if the bridge is to decide which data packets are 
allowed to cross from one network to another, it must have a priori 
knowledge about the networks and the type of devices that are 
attached to it. 

The best bridges are designed to automatically learn the lo- 
cations of all devices on the two attached LANs. The bridge 

_ builds a directory of names that represent devices on the two net- 
works, then uses the directory as the database for making transfer 
decisions. 

Therefore, if the bridge sees a data packet on LAN “A,” it con- 
sults its address directory and determines whether the destina- 
tion address of that packet is for someone who resides on LAN 
“A” or “B.” If the destination address is on LAN “‘B,” it transfers 


bone still provides full con- 
nectivity allowing any device 


Bridging Dissimilar LANs on any subnetwork to es- 


tablish a communication 
path with any other device 
on any other subnetwork. 
LAN Bridges ensure 
that connectivity is protocol- 
transparent, giving users the 
convenience of mixing ven- 
dors and applications and 
allowing them to connect 
any device anywhere on the 
entire network. As a result, 
any user can access any corporate resource regardless of its 
location. Finally, the backbone allows the use of smaller 
subnetworks which can be implemented with lower cost 


the data packet from “A” to “B.” If, on the other hand, the destina- 
tion address is on LAN “A,” then no transfer is necessary. 

The self-learning process makes the operation of a LAN 
bridge easy. In fact, LAN bridges are much more difficult to ex- 
plain than to use. A well-designed product requires absolutely no 
user involvement. It needs only to be attached to the two net- 
works and powered up. The rest is done automatically. 

The real world of LAN bridges is a complicated one because 
there are many LAN designs that are very different. There are at 
least five recognized industry standards that are used to design 
LANs and several proprietary designs as well. It’s very common 
to find that a customer may have installed two or more different 
LAN standards to satisfy his particular computer communications 
requirements. 

This multinetwork and multistandard LAN environment re- 
quires that many different LAN bridges be available to the 
customer so he can interconnect all of his LANs together into a 
company-wide network. For example, if there were only three 
LAN standards (such as the ones offered by IBM, DEC and AT&T), 
this would create the need for six different LAN bridges: DEC- 
to-DEC, DEC-to-IBM, DEC-to-AT &T, IBM-to-IBM, IBM-to-AT & T 
and AT&T-to-AT &T. 

Because there are actually five LAN standards and several 
other communications networks that may require bridging, there 
are requirements for over 30 different LAN bridge designs. 

Going back to our analogy for one more point, it should be 
obvious that it makes little sense to use a single style of road 
(freeway, two-lane, one-way street) throughout a country. By the 
same reasoning, it makes little sense for a corporation to design 
with a single type of network when interconnecting computers. 

Fortunately, LAN bridges are appearing on the market that 
allow the interconnection of fiber optics, coaxial cable, twisted 
pair wiring and the like. These bridges assure the LAN user the 
ability to interconnect his networks together to achieve the max- 
imum potential of his computer installations. s 
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technologies such as Chea- 
pernet or STARLAN. 

LAN Traffic Reduc- 
tion. The packet filtering 
feature of a LAN Bridge is 
commonly used to solve 
LAN congestion problems. A 
busy network such as the 
Ethernet shown in Figure 6 
can be subdivided into two 
or more smaller segments 
which are connected with 
LAN Bridges. Devices on 
one segment still communi- 
cate with their peers on that 
same segment. 

The important differ- 
ence here is that this inter- 
segment traffic is local: 
Bridge filtering prevents this 
intersegment traffic from ap- 
pearing on the second seg- 
ment since only packets that 
are addressed to devices on 
the second segment will be 
allowed to pass. 

Thus the local packets 
don’t unnecessarily congest 
other segments. The result is 
a substantial load reduction 
on each of the two LAN seg- 
ments with no sacrifice in 
connectivity or performance. 

Remote LAN Connec- 
tions. Connecting LANs in 
remote offices or divisions 
can best be accomplished 
using protocol-transparent 
LAN Bridges. Remote LAN 
Bridges provide bridging 
and data communication in- 
terfaces in a single unit. Each 
remote LAN Bridge moni- 
tors packet traffic on its LAN, 
capturing those packets 
destined for remote loca- 
tions. It converts these pack- 
ets into serial data format for 
transmission over telecom- 


munication lines like 9.6 KB/sec., 56 KB/sec. or T1 (see Figure 7). 
At the other end of the serial link, the serial data is con- 
verted to the appropriate LAN standard and transmitted to the 
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attached network. Bridge filtering assures that only those 
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packets destined for remote 
locations are transmitted 
over the serial links. This 
allows internetworking to 
take place on relatively low- 
speed leased lines saving 
recurring line costs. 

Protocol-independent 
remote Bridges further 
reduce cost by allowing 
many LAN users to send data 
to their remote peers without 
having any protocol restric- 
tions or limitations. 

This is in sharp contrast 
to remote Bridge capabilities 
provided by the suppliers of 
LAN File Servers. The latter 
requires that a _ telecom- 
munication line be used for 
connecting LAN devices that 
use only that vendor’s 
protocols. 


HE ABIELEY* TO 

transfer data pack- 

ets between different 
LANs independently of LAN 
standards or proocols is a 
feature that no other LAN 
product offers. LAN Bridges 
often are 10 to 100 times 
faster and significantly less 
expensive than other in- 
ternetworking products such 
as routers or gateways. The 
nonintrusive nature of the 
Bridge and the resulting 
simplicity of application and 
maintenance also are major 
advantages. 

As the need for internet- 
working of LANs continues 
to increase, the only device 
that maintains network per- 
formance and economy is the 
ILAN Learning LAN Bridge. 
—Tad Witkowicz is president 
and founder of CrossComm Cor- 


poration, based in Marlboro, Massachusetts. 
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Are you 
searching for 
a better way 
to maintain 
your Image” 
database? 


PRESENTING IMF/1000 


THE FAST, CONVENIENT 
WAY TO MAINTAIN 
YOUR DATABASE — 
ON-LINE 


N ow you can maintain, modify or change your HP 1000’s Image database without bringing your 
operations to a standstill. IMF/1000 is the only program—including HP’s own utilities—that gives 

you the power and flexibility to alter your database without the time consuming task of unloading and 
reloading the database each time. IMF/1000 is an easy to use, menu-driven program that has been 
installed on hundreds of systems in the last four years. So take a closer look at IMF/1000, and 

be confident that you—not your database—control your operations. 


i Change data set capacity 

Mi Locate and repair broken chains 
Hi Modify paths between sets 

@ Modify fields 


Mi Change data characteristics 


HP 1000 and Image are registered trademarks of Hewlett Packard Co. 
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our free demonstration 
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COMSCI DATA SYSTEMS, INC. 
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404-352-3533 
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The Best And The Worst Of The 
Microcomputer Compatibility Sideshow 


Compatibility 


ompatibility with the PC 
standard is an elusive thing. 
Architectures matching 
HP’s own computer stan- 
dards are for all practical 
purposes nonexistent outside the HP product line. I’m not including problems be- 
tween HP models and operating system variations within lines in the HP captive 
market already. In the past two years, I’ve been facing the best and the worst of 
the microcomputer compatibility sideshow. Let me outline the dimensions of the 
problem for you. 

Normally, if all your programs work the way you want on an IBM PC XT/AT 
(you fill in the letters), and each functions identically and accurately in the time domain 
on another computer, then the other computer is said to be ‘‘compatible’’ On the 
other hand, if a program doesn’t work, data can’t be exchanged, programs run but 
feel like they fell into the honey jar, or you add one more program to your suite 
and suffer a crash, then you have an “incompatible.” 


HP seems to have specialized in making IN-compatible PCs for as long as they’ve 
been mucking with MS-DOS. Mostly this has been attributable to the “creeping 
feature creature’ syndrome that the in-house BIOS playboys can’t seem to shake. 
Take the basic machine and mess with the operating system to add something pro- 
prietary (like touch, for instance) and you make the resultant box just that much 
less compatible with the IBM device you’ve tried (and failed again) to clone. That 
has become HP’s specialty niche — maker of Almost PC and Almost UNIX clones. 

There are other less innocent factors, but viewed charitably, that’s the picture. 
Can you name all the UNIX hardware providers who can in- 
terchange disc information with HP-UX? Hint: The answer is 
believed to be in the region bounded by zero and none. 
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Time domain decoupling effects are the single most 
troublesome side effects of so-called compatibility packages. 
The problems range from the subtle to the obvious. This is 
the “honey jar” I mentioned. Products like the Viper simulator 
amply demonstrate it. A program runs on an alien “‘compati- 
ble” system, but the time domain performance is completely 
wacked out. 

The situation is seen at its worst in simulators created 
totally in software, and this applies as much to devices run- 
ning under MS-DOS as it does to the complement. It’s a level 
of problem that’s really beyond the scope of mortal user 
intervention. 

What then is to be known about HP file compatibility that 
can help you beat the odds and actually move files at will? 

Here are answers to three common questions I’m 
repeatedly asked by customers in need of support for non- 
HP compatibles. 


UESTION #1: Why can’t programs be interchanged 
between the PC and HP? 
This is far more complicated than you think, 
because so often the petitioner isn’t sure of what 
he’s asking. Let’s break this down a little further. 

First, from the MS-DOS side of the fence. If the “program” 
is executable (EXE or COM), there’s no hope, short of running 
it on an HP-PC clone in the Vectra line. Hopefully, the Vectra 
will have Phoenix BIOS Version B or beyond. If this is true, 
you have a 95 percent compatible and all major programs 
will run. 

With the exception of keyboard drivers, the ES series has 
come as close to pure PC compatibility as you’ll find. Of 
course you'll want to use Vectra DOS version 3.2; take my word 
for it! Upgraded as it has been, there still are nasty surprises. 

If you run a standard IBM AT or clone keyboard on a Vec- 
tra ES-12, it eventually will lock up. While it works, it only 
has half the key-repeat rate experienced when used on a real 
AT. It appears that the ES may subtly damage non-HP 
keyboards. Two different keyboards that I was foolish enough 
to use on an ES failed after a while in rather peculiar ways. 

If you have an older Vectra, the best way to get compati- 
ble is to install the BIOS upgrade right away. There’s no help 
for upgrading the pathetic Human Interface Loop (HIL) 
keyboard at all. HIL would be better named InHuman Inter- 
face Loop, since it was another of those incompatible HP better 
ideas that blessed us with the IHIL mouse and a plethora of 
keyboard interface problems, most notoriously of the Honey 
Jar variety. That was a major incompatibility factor in the first 
generation of standard Vectras. 

Other than the HP-UX MS-DOS adaptor that runs MS-DOS 
as a child process under HP-UX (at significant cash and time 
expense) there’s no other HP computer that can “‘play”’ an 
MS-DOS program. 

Now another view: Many HP micro folks really are talk- 
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ing about some version of HP-BASIC or PASCAL when they 
ask the question. There’s some source code compatibility be- 
tween HP and MS-DOS languages, but when we get down to 
a discussion of just what lines up, there still is precious little. 
Sometimes, there’s hardly more than the line numbering to 
take comfort in. Since MS-DOS exclusively is an INTEL pro- 
cessor operating system and HP has “‘standardized’’ on com- 
binations of Motorola and pure proprietary CPUs, you can see 
how essentially hopeless this is. 

If you can move the source code to a language compiler 
with similar syntax, and you’re willing to put in the time to 
do a whole new round of debug and keyword swapping, 
there’s a ray of hope. Just how much hope depends strictly 
on how much you plan to make use of unique hardware 
features. 

As I’ve discussed in the past, there’s good support for 
HPIB, IEEE-488 input/output on PC-AT class computers. Serial 
I/O and parallel output are somewhat transportable from HP 
to MS-DOS, but the converse requires more sweat. 

Any program that depends on READIO, WRITEIO, STATUS, 
CONTROL or specialty hardware doo-dads like BCD or GPIO 
ports will move the conversion up near the end of the scale 
of difficulty. In all likelihood, you'll have to learn C or 
assembly language to do what you want. Keyboard and CRT 
compatibility is pretty much out of the question. 

The balance tips plainly toward the differences as soon 
as you get beyond simple PRINT DISP WRITELN statements. 
First-degree rework is the order of the day, and auto transla- 
tion is considered pretty much a joke for other than code of 
such simplicity and brevity that you wouldn’t bother to con- 
vert in the first place. 

FileSwap-PC and other programs make it physically 
possible to move data and programs stored as string data back 
and forth between HP and MS-DOS computers, but there’s no 
translator on the market that approaches completeness in auto 
translation for MS-DOS. This is hard manual labor should you 
be desperate enough to make the move. 


UESTION #2: Why can’t I read HP discs on another 
computer? When I copy BDAT files using a file 
translator, the result is crazy garbage. LIF files copy 
okay, so why won’t BDAT move? 

This is almost a corollary to number one, but opens a 
larger worm can. Let’s take the simpler problem first. This 
gets right to the heart of a design-level decision that HP made 
way back in time. 

It all started innocently enough with that venerable 
antique HPL. Specifically, data typing in BDAT files is con- 
trolled by the program that writes the file, NOT the 
language/operating system! This isn’t a problem in itself, but 
there’s no mixed typing identity provided for mass storage 
records. 

The only other storage choice is LIF-ASCII, which per- 
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mits only serial strings to be read or written. Of the HP BASIC 
languages, only Series 80 BASIC and technical BASIC for the 
Integral provide data markers in record files, and that leaves 
Rocky Mountain BASIC programmers staring at one of 
numerous dumb throwback aspects of their language. 

It’s a tough choice. Use mixed data records or give up 
random access for compatibility. This could’ve been cleanly 
addressed if the RMB crew had decided to include a new ran- 
dom record structure when they bloated up the 5.0 version. 

Here are your choices: Either program so that files are 
stored as LIF (which is a very nice interchange format) or serial 
port. Believe it or not, there’s no way for a conversion pro- 
gram to know the structure of BDAT records without data 
headers. BDAT files physically can be moved, but the copy is 
still the binary image. 

Are there any hot-shot programmers who can read a 
BDAT file without seeing the code that wrote it and success- 
fully tell whether a record contains a collection of integer zeros 
or just null ASCII strings? No! Integer zeros each contain two 
ASCII zeros, while a null string is marked by four ASCII zeros. 
There’s no difference between a program that writes two in- 
teger zeros or one that writes a single null string. The only 
way to make disc transport possible is to examine the pro- 
gram that creates the BDAT file and to make an intermediate 
program that reads the data types as they were written, and 
then dump the data as a string or its VAL$() equivalent into 
a LIF-ASCII serial file. At this point, FileSwap or other 
translators can move it with ease. 

The exceedingly wise choice of Series 80s designers to nip 
this problem is the main reason it’s so much easier to move 
files from that family today. In Series 80, every datum has a 
unique way to identify its type, even if read on an alien 
machine. Know the header code and you know the file. 

Now back to the first part of the question. Since we know 
that HP programs have unique data structures and a common 
compatibility format (LIF), it should be no surprise to find that 
a parallel also exists with MS-DOS. 

Spreadsheets, word processors and graphics programs 
almost universally use proprietary formats (read un- 
documented), but usually include DOS ASCII as an option. This 
is what allows simple translators a shot at HP data in the first 
place. DOS ASCII prints ordinary strings terminated by a car- 
riage return and linefeed pair. While not as flexible as LIF, since 
it can’t convey character 13 or 10 as legal data, it’s at least nearly 
universally recognized. This also happens to be the standard 
way text is stored under good old HP-CP/M. 

To be sure of making a transform possible in a bidirec- 
tional sense, be sure to store “compatibility”? data as ASCII on 
either medium. This is the sure way to move numbers into 
spreadsheets and text between documents. If the data is binary 
in nature, it still can be moved, but you'll have to do some 
amount of programmed conversion on the target side of the 
move. 


And then we have the nasty ASCII Z-string ‘‘convention”’ 
promulgated by UNIX and the C programming language. Ter- 
minating strings with the ASCII zero character may appeal to 
Eunuches, but not to me. It’s no better than the CR/LF com- 
bination I’ve already mentioned, and in other ways it’s a lot 
worse. Making character zero illegal raises hell with transla- 
tion, and if this is your lot, I only can offer my condolences. 
HP didn’t bite you here; this is a problem bigger than both 
of us. 


UESTION #3: What can I do to make files produced 
by the Integral and larger HP-UX computers trans- 
portable to other computers? 

When I’m feeling facetious, I usually ask if the 
poor sucker knows where his serial port is. Disc organization 
under UNIX is pretty weird and HP-UX has moved bad to 
worse here. The folks in Corvallis have some one-way data 
transport tools for the Integral that make it read Series 80 and 
some version levels of MS-DOS, provided you have access to 
ss/80 disc drives. 

If you have the larger desk models in the 300 family, you 
have the pricey option of running the MS-DOS compatibility 
plug-in. If data exchange is the only object, I hope your bank 
account is well charged. Otherwise, the old serial connection 
really starts to look attractive. For real-time users, HP-UX has 
been difficult enough, but the striking lack of data portabil- 
ity adds insult to injury. 

HP is making strides to catch up with the rest of the PC- 
compatible industry. Unfortunately, even simple upgrades 
come a year or more after lesser-known innovators already 
have done the same thing. Simple add-ons like the 32-inch 
drive and a DOS able to support them are a prime example. 

You see, the compatibility issue will never be resolved, 
and for a good reason. HP doesn’t really want the problem 
any more “‘solved”’ than it already is. We all know or suspect 
comfortable profit margins in the hardware HP sells us, but 
there are really terrific profits to be had elsewhere, and HP 
knows it. 

By going to an extreme with the 150, HP learned that there 
were limits to what its sales force could do. We all stopped 
short of buying into an “open” system still rife with pro- 
prietary features. Flying tangentially to the established force 
of the genuinely open PC standard, HP learned that nobody 
with money and good judgement really wanted to buy a 
specially modified version of Lotus 1-2-3 and still not be able 
to exchange spreadsheets with IBM PCs. 

This was the case with a lot of popular PC software that 
had to be converted to run on the Touch family, and still was 
incapable of anything approaching what you and I think of 
as easy data transfer, unless of course you count the HP- 
supplied terminal program that lets you connect your 150 to 
an HP-supplied minicomputer running HP-supplied system 
(and probably applications) software supported (and 
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understood) solely by your friendly HP staff. 

This overall slant keeps independent repair service out of 
the picture, since only HP has the information and parts to 
keep your equipment running. I shouldn’t have to explain what 
the economics of a captive market do to you. Usually your 
experience teaches that well enough. Perhaps now you know 
why HP has its own part numbering system. If you knew that 
the dead IC with the alien part number on the top was in fact 
a relabeled 74LS05, you wouldn’t have to run to HP or pay so 
much. There’s nothing in it for HP if you can fix a dead 
machine with generic parts. 

For example, your IBM PC/AT power supply gives a great 
puff of smoke and everything comes to a halt. Finding no ob- 
vious short circuits on any of the outgoing supply pins, you 
decide that the power supply is indeed the problem. Almost 
anywhere in the country, you can buy a replacement power 
supply for about $100 or less. Installation is accomplished with 
a screwdriver in under a half hour, and you’re back in business. 

Suppose you have a Vectra AT. HP has chosen a profile, 
mounting and power switch method that’s incompatible with 
the vanilla design that virtually everyone else uses. The bot- 
tom line is that the same repair will cost you up to $400 unless 
you ve bought into the service contract numbers game. You'll 
pay about $200 per year to carry this HP-supplied insurance, 
and here we see another way that not addressing compatibility 


issues feeds the bottom line at HP. If you don’t feel confident 
that anyone but HP can service your equipment, you’re an easy 
mark when the sales force circles around to sell you some really 
lucrative stuff — the service contract. 

Profits here can put even software to shame, and this is 
the big gotcha that HP has been protecting. Should HP make 
a fully compatible clone and risk defectors to third-party ven- 
dors for the whole range of options from software to service 
or continue with a minimal market share of captives? HP’s 
choice has been pretty obvious. The company response has 
been to do no more than necessary with microcomputers, 
while moving all the research and development dollars upscale 
into the minicomputer line. 

In spite of management’s myopic obstinacy, HP languages 
like RMB still pull their weight, but just barely. Throughout 
the product line, old age is beginning to tell. Wake up, HP. 
Like it or not, MS-DOS machines are the standard for data 
analysis and word handling. While you drag your feet on MS- 
DOS issues, those of us who have to live with the conse- 
quences are more tempted to break the chains. There’s nothing 
like the scorn of a betrayed lover, except perhaps a clone buyer. 
—Don Person is an independent consultant based in Albany, NY. 
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The IPRINT Electronic forms products from Indigo 
provide the capability to print your data on laser 
printer forms. No more pre-printed forms! 


IPRINT is a powerful forms design product for PCs. 
The design on the PC screen corresponds to the 
output on the laser printer. The complete camera 
ready copy for this ad was prepared using IPRINT on 
the HP LaserJet Series II. 


IMERGE provides production printing capabilities 
using compiled IPRINT electronic forms. These forms 
can be stored in the printer. When IMERGE prints 
your data with the forms, only the data is sent. 
IMERGEH is available now for the PC, PC LANs, 
HP3000, DEC VAX, HP9000/300 and 
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computer. 


IPROMPT provides an automatic data entry and 
print facility using IPRINT electronic forms on a PC. 
The data entry screens can be customized. 
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Product Manager, Indigo Software Ltd. 
560 Rochester St. #400, Ottawa, Ont., K1S 5K2 
Phone: (800) 267-9976 or (613) 594-3026 
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Connectivity 
And 


Communication 
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Improving Research And Development 
WwW 


housands of data communication networks are 
deployed worldwide to enhance the ability of data 
users to communicate with one another. These sys- 
tems range from small networks interconnecting 
data terminals and computers within a single 
building or set of buildings, to large geographically distributed 
networks, covering entire countries or even the globe. The 
future should see wide, information laden networks spanning 
the globe as well as the orbit of the planet and the moon. The 
foundations of network topology and communication theory 
lie firmly in mathematics (graph theory for topology and the 
Fourier transform for modulation theory). 

Ever since computers were first developed, the need arose 
for connecting the machines to share information. Commu- 
nication between machines is a natural progression of 
technology. The study of the optimum configuration for the 
connection between com- 
puters includes ongoing re- 
search in graph theory, queu- 


[By Dr. Michael M. Dediu] 


ing theory and algorithmics. Often, advances in theory have 
immediate benefits to the user community and the research 
is well supported by telecommunication and computer com- 
panies such as Hewlett-Packard, GTE, AT&T, IBM and Digital. 


WO TYPES OF NETWORKS and data flow management 

are packet switching, used to improve data commu- 

nication, and circuit switching, used in telephone net- 
works. Both technologies now may be considered vehicles for 
the integrated transmission of voice, data, video and other 
traffic. 

In packet-switched technology, blocks of data, called 
packets, are transmitted from a source to a destination. Source 
and destination can be user terminals, computers, printers or 
any other types of data~communicating and data-handling 
devices. In this technology, packets from multiple users share 
the same distribution and 
transmission facilities. 

Other networks are of the 
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circuit-switched type, most commonly portions of common 
telephone networks. In these networks, which generally 


transmit voice or data, a private transmission path is established 
between any pair or group of users attempting to com- 
municate, and is held as long as transmission is required. 
Integrated networks, combining aspects of both packet- 
and circuit-switched technology, 
are now beginning to be de- 
ployed. They are expected to 
dominate the field in the 1990s or 


fee transmission rates far in 


The most common types of 
traffic handled are: interactive 
data, generally transmitted in 
short bursts of a few characters, 
to as many as 400 to 1000 
characters between terminals and 
between terminals and com- 
puters; file transfer, involving the 
transmission of up to millions of 
characters (or bytes) between 
computers, or between mass 
storage systems; and, increasingly, digital voice. Facsimiles, im- 
ages and other types of traffic are being considered for 
transmission as well. 


HE MOST COMMON communication networks today 

are the telephone networks. These are designed for 

voice communication and the technology is analog. 
Although telephone networks are used extensively for voice 
transmission, data signals normally must be converted 
(modulated) to voice-type analog signals using MODEMs 
(MODulator/DEModulator). This limits the rate of transmis- 
sion of data to at most 14.4 kbps (9600-bps is a more com- 
mon limit, due to noise), and then only using private, specially 
conditioned transmission facilities. Errors arise due to inherent 
noise. Therefore, error-correcting modems now are becom- 
ing the norm. Without error correction, transmission over 
dialed public telephone networks accommodate data bit rates 
of 300 to 2400 bps. 

Digital modulation of voice onto digital networks is 
becoming more frequent with the introduction of fiber-optic 
transmission media. The switch to digital networks is a great 
advantage to data transmission, since transmission rates will 
exceed 1.544 Mbps (the T1 system). This type of digital car- 
rier transmission is used extensively for so-called short-haul 
communication, up to 25 miles. The advent of long-haul fiber 
optic transmission systems will expedite the transition to all- 
digital telephone networks. 

When telephone networks become all digital, any kind 
of data, whether of the interactive data type or computers com- 
municating with one another, digital voice or digital images 
could traverse a network. Each type might be handled dif- 
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Since computers require 


excess of those possible 
over telephone lines, 
dedicated computer 


networks are necessary. 


ferently, or some could be multiplexed. 

Since computers require transmission rates far in excess 
of those possible over telephone lines, dedicated computer net- 
works are necessary. These networks are usually called local, 
since they don’t span great distances. There are three types of 
local networks: local area network (LAN), high-speed local 
network (HSLN) or local com- 
puter network (LCN), and com- 
puterized branch exchange (CBX). 

A local network is a network 
of terminals, hosts and other de- 
vices that are physically close. 
The nature of a local network 
falls somewhere between a mul- 
tiprocessor system and a long- 
haul data network. The charac- 
teristics of local networks are: 
@ High data rates (0.1 to 100 Mbps) 
@ Short distances (0.1 to 50 Km) 
Blow error rate [10exp(-8) to 
10exp(-11)] 

The benefits of implement- 
ing a local network include the potential of system evolution, 
high user availability and resource sharing. The problems that 
a local network can create are inoperability, lack of security 
and data integrity. 

The local networks can be classified in function of their 
transmission medium and topology. Topologies include: 
™@ Star, a set of nodes radially linked to a central controller. 
This topology is common for Computerized Branch Exchange 
(CBX) networks. 

@ Ring, a set of nodes or networks linked in a ring. Common 
in LANs. 

™@ Bus, nodes attached to a common channel. This topology 
is typical of the Ethernet LAN. 

@ Tree, a set of buses attached to one point. This configura- 
tion is popular for networks of networks. 

@ Mesh, single connections between nodes. This topology is 
useful when redundancy is necessary for system integrity. An 
important question is whether a message can be sent to any 
node, even if nodes in the shortest path are down. 

The transmission media include: 

@ Tivisted Pair, with a capacity of 10 Mbps. 

™ Coax Cable, with 50 Mbps capacity over short distances. 
The data is not modulated onto a carrier frequency (also called 
baseband or single channel). 

™ CATV Cable, which can accommodate 20 Mbps over short 
and long distances. The data is modulated onto a carrier 
(broadband or multichannel), but physically, the wire is the 
same as Coax. 

®@ Microwave (1.5 Mbps), for transmission between buildings. 
@ J aser (1.5 Mbps), used to transmit through air between sites. 
@ Infrared (150 kbps), the same idea as laser. 
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A Communication Solution 
for Incompatible Hosts 
and Terminals. 


For customers like Bell Operating Companies, 
Tri-Data Systems has created a unique way of 
linking incompatible hosts and network resources. 
It’s called the Netway System. 


Unisys 
Honeywell (Burroughs 
Host Sperry) 
Host 


DEC, H-P, 
DG Hosts 


The Tri-Data 


r 
"i 


PCs ASCII 
(including MACs) — ‘Terminals 


Coax 3270 or 


Teletype 4540 Printers 


Call us today and ask how we can help with your 
data communication needs. 


Tri-Data Systems, Inc. 

1450 Kifer Road, Sunnyvale, CA 94086 
Telex: 172282 FAX: (408) 746-2074 
Telephone: (408) 746-2900 Extension 300 


TRI-DATA 


Satisfying our customers for more than 20 years. 


Access Any Host Protocol From a Single 
Workstation 


With the Netway System you can access any 
host protocol from a single workstation and turn 
otherwise single-session terminals into multi-session 
workstations. 


Connect Your Existing Resources And 
Minimize Costs 


Tri-Data’s Netway System reduces your overall 
data communication costs by improving end-user 
productivity and allowing you greater flexibility 
in planning future communication requirements. 
Instead of replacing your equipment, you gain a 
unified system that has more functionality and 
increased resource-sharing capability. 


capabilities. 
I like that.” 


Netway is a registered 
trademark of 
Tri-Data Systems, Inc. 
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@ Fiber Optics [250 Mbps to several Gbps (billions of bits per 
second)], the most promising medium for its raw volume, 
speed, flexibility and security. 

™ FM radio (19.2 Kbps), good for long distance communication. 


OCAL AREA NETWORK STANDARDS have been 

developed by the IEEE through a special committee 

called the IEEE 802 Committee. One of the two stan- 
dards is almost identical to the Ethernet specification that was 
developed jointly by Xerox, 
Intel and Digital Equipment 
Corporation in 1982. The 
Ethernet standard has enjoyed 
broad use, especially as part of 
DEC systems and UNIX instal- 
lations. 

The basic concept of the 
Ethernet (CSMA/CD) protocol 
is quite simple. All stations 
listen for transmissions on the 
line. A station that wishes to 
transmit does so only if it de- 
tects the channel is idle. This procedure is called carrier sens- 
ing (CS), and the access strategy using it is termed CSMA (Car- 
rier Sense Multi-Access) scheme. 

It’s clear that collisions may occur since stations are 
physically displaced from one another, and two or more sta- 
tions may sense that the channel is idle and start transmitting, 
causing a collision. Once stations detect a collision (collision 
detection, or CD), they transmit a special jam signal notify- 
ing all other stations to that effect and abort their transmissions. 

The second standard is the token-passing ring, developed 
by researchers at the IBM Zurich Research Laboratories. The 
token concept has a ring topology with no central controller. 
All stations operate in a decentralized mode. All messages 
(frames) move around the ring and are actively repeated by 
each station through which they pass. 

A station reading its own address as a destination copies 
the frame while passing it on, bit by bit, to the next station 
on the ring. The information contained in the frame then will 
be passed on to terminals, controllers or other devices con- 
nected to the station. A circulation frame is removed from the 
ring by the station that transmitted it. 

Each standard has its advantages, and the proponents of 
each are firmly entrenched. However, there is room for both 
in the world, and their use is likely to grow. 


Advances in LAN Technology 


AN USERS GET an important improvement from a 
recent enhancement to data PBXs, the addition of syn- 
chronous transmission facilities. When it debuted in 
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firmly entrenched. 
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1972, the data PBX solved primarily asynchronous communica- 
tion problems. Today many computer systems communicate 
with their terminal networks by synchronous transmission, 
and data switching technology has evolved to handle this 
development. In fact, the most recent advances make it more 
accurate to describe these systems as integrated network proc- 
essors rather than as data PBXs. 

For example, one of the functions that some of these 
systems can perform in a large synchronous data-com net- 
work is management of the 
data links joining terminals, 
cluster controllers and host 
mainframes. This helps the 
network manager protect 
users from failures by allow- 
ing new links to be switched 
into the network when old 
links fail. Also, bandwidths 
can be consolidated, so mul- 
tiple low-speed or intermit- 
tently used terminals and data 
links can be multiplexed onto 
higher speed links. With the data networking system able to 
support synchronous interfaces to mainframes, additional 
functionality is possible on the terminal side. 


ATEWAY FUNCTIONS can be added by means of 

integrated protocol converters. This enables asyn- 

chronous or synchronous terminals from one ven- 
dor to communicate with mainframes and other nodes pro- 
vided by other vendors. 

Similarly, today’s network processor can provide LAN 
gateways. An integrated gateway on the network processor 
connects into a specific LAN, such as IBM’s token ring. The 
gateway also provides software for protocol conversion, to 
allow a device on the LAN to communicate through the data 
PBX to another LAN gateway, or some other facility, such as 
a host mainframe. 

In addition, users can benefit from high-speed digital 
communication interfaces available from some vendors. These 
include the new generation of switched 56 kbps services, 1.544 
Mbps T1 communication in North America, and 2.048 Mbps 
European equivalent. Though PC prices are at their lowest, 
a corporate PC with hard disc, printer and software represents 
a substantial investment. 

One recent data networking development from Gandalf 
brings PC capabilities to users without the PC investment. The 
solution is a pool of MS-DOS compatible processors integrated 
into the switch and connected to each other via a high-speed 
LAN, the Novell NetWare operating system. 

An important aspect of a network is the performance 
analysis of the distributed routing algorithms. A formal quan- 
titative comparison of shortest path distributed routing algo- 
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rithms is rather difficult to carry out, for two major reasons. 

First, there are a number of performance criteria that one 
might want to use to assess performance. The performance 
of various algorithms may very well differ; some may have 
better performance on certain objective functions; others, on 
other objective functions. 

Second, the relative performance of algorithms depends 
on specific network configurations. You can obtain general 
analytic results for certain regular graphs only. For “‘real’’ net- 
work configurations, you must rely on computer analysis and 
simulations. 

What are some criteria you might want to use to evaluate 
the performance of a given shortest-path algorithm? Note that 
as long as the network is quiescent (at a steady state), routing 
tables remain unchanged. All shortest path algorithms. pro- 
vide the same results for the routing tables. The differences 
in the various algorithms arise when they adapt to changes 
in network topology. Thus, we must compare algorithms as 
to how they perform in response to a change. Various criteria 
are: 

@ Speed of response. This is the time for a change in topology 
to propagate through the network, and for the routing tables 
to settle down to a new quiescent, shortest path state. As a 


When you are looking 

to invest in your business for less, 

but want the best value for your dollar... . 
Consider the alternative. 


Remanufactured equipment from Hewlett-Packard, 


Peace of mind that only Hewlett-Packard can offer 
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PACKARD 


... op of the Line Remanufactured Equipment from HP 


For Your Free Information Brochure, Call 800-752-0900 and Ask for Department 732P. 
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measure of speed, you can consider the average number of 
iterations required for the algorithm to converge to a new state. 
This performance measure obviously is important in a dynamic 
environment, for the speed of response must be faster than 
the rate of change of network topology. Otherwise, con- 
vergence won't occur and the routing algorithm will be useless. 
@ Number of control packets transmitted. This is the information 
that must be transmitted network-wide to propagate the 
desired topological change and routing-table updates. The 
larger the number of control packets, the larger the overhead 
and the greater the possible congestion introduced by transmit- 
ting topological and routing change information. 

@ Computational complexity. Algorithms require varying 
amounts of computation at a node to process the control 
packets, carry out the shortest-path computations and update 
the routing tables. This also is reflected in processing time at 
a node and, therefore, in processing speed. 

@ Size of control packets. Algorithms differ as to the amount of 
information transmitted per control packet. 

@ Buffer space required. Algorithms differ as to memory space 
required to update and hold the routing tables. 

@ J coping and loop freedom. Loop freedom refers to the tran- 
sient, converging state of a routing algorithm. A loop-free 
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algorithm ensures that data packets won’t return to nodes 
already visited, while the routing tables are in the process of 
changing. 

To analyze and design communication systems that are 
operating in the presence of noise, it’s necessary to use 
statistical concepts. Communica- 
tion systems are concerned with 
the transmission of information 
from a source to a sink or user. 


N OUR AGE of information, 

communication and connec- 

tivity between computers are 
two very rapidly changing tech- 
nologies. Some of the latest ad- 
vances in communication are, for 
the first time, land mobile satellite 
systems received worldwide radio 
frequency allocation; European 
countries agreed to build a uni- 
fied digital cellular communica- 
tion system; optical fiber began to be used by the telephone 
companies for connections directly to the home; electronic and 
voice messaging, as well as videotext services, began to be 
commercially successful. 

For the communication of data to and from laptop ter- 
minals in vehicles, Spectrum Cellular Corp. introduced the 
first cellular telephone modems, which transmit at 1200 bits 
per second. TAT-8 is the first optical-fiber transatlantic cable, 
and will be completed this year between the United States, 
Great Britain and France. HAW-4/TPC-3 is the first transpacific 
fiber-optic cable between California, Hawaii, Japan and Guam. 

Hewlett-Packard began to develop distributed data proc- 
essing products in 1973. Using international standards, HP 
started in 1981 to interconnect multivendor systems, installing 
over 40,000 nodes in networked configurations. HP Advance- 
Net is based on industry standards, uses the Open Systems 
Interconnect (OSI) Reference Model and offers a set of exten- 
sive networking products. OSI compatibility provides the users 
with LANs and wide area networks that support a large variety 
of applications and compatibility. 

Let’s see an example of the HP AdvanceNet Environment, 
based on HP 9000 Series 800: A user could connect a group 
of Vectras, PCs and ATs with HP 1000 A-Series, with HP 9000 
Model 8258, then with an HP 9000 Model 850S. Then he could 
add some UNIX system workstations connected to a LAN 
based on IEEE 802.3 or Ethernet, then use the HP 9000 Series 
300 to connect (using SNA) an IBM mainframe working on 
MVS, CKS, IMS or CMS, then put an HP 9000 Model 840S on 
the net, and don’t forget to add all your DEC VAX clusters us- 
ing their VMS or UNIX BSD. From this example, it’s easy to 
understand the power and capabilities of this HP AdvanceNet. 

HP offers multivendor communication by supporting in- 


OSI compatibility provides 
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variety of applications 


and compatibility. 


dustry standards that provide communication with a variety 
of minicomputers and superminicomputers. These standards 
include IEEE 802.3 and Ethernet, Transmission Control Pro- 
tocol and Internet Protocol (TCP/IP), as well as ARPA and 
Berkeley networking services. 

HP supports many network 
protocols, offering compatibility 
with most computer networks. 
For example, HP AdvanceNet 
connects with DEC VAX com- 
puters through a product that’s 
compatible with DECNET and 
features file transfers between 
DEC VAX and HP computer 
systems. Communication to IBM 
systems can be done over SNA. 
HP Precision Architecture prod- 
ucts, working in a networked en- 
vironment, can help to exchange 
information among different sys- 
tems and consolidate the network 

In the supercomputer market, the National Center for 
Supercomputing Applications at the University of Illinois at 
Urbana-Champaign uses a Cray X-MP/48 Supercomputer con- 
nected through a backbone network to other supercomputers 
in the National Science Foundation support centers. The Cray 
may be accessed through a variety of workstations, including 
microcomputers from HP, Apple, DEC, IBM and SUN. This 
Center has a visualization facility. 


NGINEERS AND SCIENTISTS can analyze their data in 

realtime, using graphical animations of their simula- 

tions and produce video tapes of their results. The use 
of supercomputers, communication, networks and color- 
imaging techniques will fulfill von Neumann’s vision that 
computers would become the tools for solving non-linear par- 
tial differential equations. From these computer calculations 
it clearly will appear that the multi-dimensional dynamic solu- 
tions of non-linear partial differential equations can exhibit 
complex behavior compared to what you normally encounter 
in analytic solutions. 

The intelligent use of computers, connectivity, com- 
munication and enhanced visualization is going to significantly 
improve the methods used in research and development in 
many areas of science, engineering and business. —Dr. Michael 
M. Dediu is president of Dediu Computer Consultants, Tewksbury, 
Massachusettes. 
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DOES NIGHTLY BACKUP 
GET YOUR SYSTEM DOWN? 


Then take a look at how 


can help save you time and money!!! 


HIBACK/3000 provides functional com- 
ponents which address two critical areas 
within your ongoing production environ- 
ment: 


HI-SPEED Database and File 
Backup 
HI-DENSITY Data Compression 


.. all rolled into one easy to use product - 
with features such as: Unattended Oper- 
ation, Hi-Speed Execution and Shared 
Access during database backup. 


HIBACK/3000 will increase your system’s 
availability, give your System Manager 
higher productivity and save you money 
every day you use it. 


@ Hi-density data compression for backup and network transfers can @ Hi-speed combined database and file backup replaces DBSTORE 
save you over 70% in both media and line transmission costs. and MPE STORE with a single high-speed facility. 

@ Uninterrupted shared database access during store lets you backup @ Full compatibility with all HP storage devices extends the usefull life- 
databases while nightly reports are running or users are still online span of what you’ve got installed today and lets you take advantage 
inquiring. of what comes out tomorrow. 

@ Unattended backup to standard disc drives lets your system keep ® Remote restore to systems which do not have HIBACK/3000 in- 
working while your staff is resting, by using your available freespace stalled lets you transfer data to those who haven’t caught on to our 
as a temporary or permanent backup media. secret yet. 


@ Across network STORE for unattended backup of distributed systems under central control. 
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HI-COMP Hinrichs GmbH 
Eichenlohweg 24 


HI-COMP America, Inc. 
11 Cranberry Street 

2000 Hamburg 60 Brooklyn, New York 11201 
Telephone: 040/630 4011 Toll free: 1-800-DBETUNE 


Cmonanmiemore /|/i\ TERNATIONAL Telephone: 718/855-4437 


Teletex: 2627-403960 Professional Software Tools for Hewlett Packard Computers Telefax: 718/875-4906 


For Scandinavia: TDP A/S, Postboks 527, N-1301 Sandvika, Tel: 02/139090 
For the UK: Systems Software (UK) LTD, Mahler House, WR9 8DN, 130 Worcester Road, GB-Droitwich Worcester, Tel: 0905/7799 02 
For all other countries contact HI-COMP for the supplier nearest you. 


HP’s Latest 
3-D Graphics 
Workstation 


HE NEW 


350/835 TurboSRX 


On April 1, HP announced the 350/835 
TurboSRX, a high-performance 3-D graphics 
workstation that utilizes the most advanced 
and extensive feature set available in its price 
range. This increases customers’ productivity 
and competitiveness by maximizing graphics 
interactivity while displaying superior 
photorealistic images. 

It is the result of continued work with key 
customers and application suppliers. The 
customers have asked to remain anonymous, 
but applications suppliers such as McDonnell 
Douglas, SDRC, Patran and Deneb Robotics 
have helped us define this advanced and ex- 
tensive feature set that maximizes graphics in- 
teractivity while displaying photorealism. 

Graphics interactivity and photorealism 
(the ability to display very realistic-looking 
images) are critical to improving productiv- 
ity. An engineer needs to interactively 
manipulate the model he has created so that 
he can try many different ideas. When he 
creates a model that’s close to what he believes 
is correct, he wants to render that model as 
realistically as possible, so others quickly can 
understand what the model will look like 
when it’s built and eliminate prototypes. 
Ideally, he would like to work interactively 
with the photorealistic image from the start. 
With the TurboSRX, he can. 

The TurboSRX is designed to work on 
either Precision Architecture (835) or on 
68000-based architecture (Series 300) to become 
a complete high-performance graphics work- 
station. The subsystem consists of a graphics 
display controller, a high-resolution 19-inch 
color monitor and 8-24 frame buffers with 
four overlay planes, 1-3 transform engines, a 
scan converter and 16 planes of Z buffer. 

Like the SRX, the system is very versatile. 
When configured as individual pieces, the 
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system can grow by adding frame buffer mem- 
ory, transform and scan conversion boards and 
Z buffer boards. Beginning with an eight- 
plane low-cost color system, the system will 
expand to a high-performance system with 
16.7 million colors. This means a customer can 
configure a system that will meet his needs ex- 
actly and can grow as his needs grow. 

All the features of the SRX are maintained 
and their performance has been improved three 
to 10 times. It is object code and source code 
compatible, so all an application program that 
now runs on the SRX needs to do is relink to 
the new driver. However, the TurboSRX also 
includes a significant number of new features. 


Graphics Interactivity 

The Non-Uniform Rational B Spline (NURBS) 
with trimming curves was one of the most im- 
portant contributions made to the SRX. A 
NURBS is a graphics primitive that allows ap- 
plications to generate both geometric and free- 
form curves and surfaces parametrically, rather 
than generating segments of polygons directly. 
In TurboSRX, we have improved this from 
fourth order to sixth order. 

For application suppliers, the benefit of 
NURBS is that it increases the flexibility in 
defining and controlling desired curves and 
surfaces without increasing the data involved. 
In addition, exact conic sections can be repre- 
sented and it can provide precise ways to 
remove surface and intersecting points. For 
users it increases interactivity. It means that the 
data stored about the object is mathematically 
correct, rather than a geometric approxima- 
tion, and it can reduce data storage by 75 times. 

MOMA windows stands for Multiple 
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Obscurable Movable Accelerated win- 
dows. What this means is that multiple 
windows can be created, moved and 
obscured and still each of the windows 
will be accelerated by the graphics 
hardware. 

Thus, different operations can run 
simultaneously in different windows 
and utilize all the hardware performance 
features of the TurboSRX. X Version 11 
will be shown at introduction and will 
be fully incorporated with MOMA win- 
dows at the earliest possible date. 

The Polygon Mesh Primitive is a 
Phigs+ feature that substantially in- 
creases the polygon performance by 
reducing the lines necessary to draw the 
polygon. Twe primitives have been im- 
plemented, the quadrilateral mesh and 
triangle strip. Preliminary tests show a 
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The new 350/835 TurboSRX workstation features Ray Tracing, 
a method used to produce very realistic highlights, reflections and transmittance effects. 


10x performance over the SRX for the 
triangle strip primitive. 

Cursors now have been put in hard- 
ware so they can be moved in- 
dependently and rapidly. The benefit of 
this is that cursor movement will not af- 
fect other features such as rendering per- 
formance and windows. In addition, full 
screen cursors are possible, or the cur- 
sor can be implemented as a 63 x 63 
pixel icon. The cursors also provide 
considerable improvement in “‘rubber- 
band” rectangles and line performance. 

The Fast 16-Bit Z Buffer is now 
separate memory that’s available for hid- 
den line removal. It reduces the time to 
render drawings with hidden lines or 
surfaces by as much as 6x. A complete 
system now can consist of 24 color 
frames, four overlay planes and 16 
frames for Z buffer. 

Hardware Blending is a feature that 
allows individual images stored in the 
frame buffer to be selectively superim- 


posed to detect more information. This 
feature will be particularly beneficial for 
imaging applications. 

Pixel Pan and Zoom allows you to 
treat your monitor like a magnifying 
glass to view the entire frame buffer or 
to enlarge portions of it. 


For Photorealistic Images 
Radiosity is a method to render an ob- 
ject very realistically. It’s a technique that 
accurately models the global illumina- 
tion of diffuse surfaces. The strengths of 
the radiosity algorithm are highly real- 
istic lighting, shading and shadowing 
effects. The advantage of Radiosity is 
that it allows users to change the view 
without having to recompute the image 
and in TurboSRX it is hardware assisted. 
Ray Tracing is a method used to pro- 
duce very realistic highlights, reflections 
and transmittance effects. Like Radiosity, 
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*DEC PROFESSIONAL December 1987 BPA Publisher’s Statement. 
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1. GRAPHICS INTERACTIVITY 


2. PHOTOREALISM 


it usually takes time to render the first 
image. One major disadvantage of Ray 
Tracing algorithms is that they produce 
static images. Every time you change the 
view angle, the analysis must be recom- 
puted. Both Ray Tracing and Radiosity 
are optional extensions to the Starbase 
library, thus any starbase application 
program that runs on the SRX or Tur- 
boSRX can be “ray traced’’ or 
“radiositised ‘‘ or both. 

Gamma Correction is a method of in- 
creasing realism by adjusting the 
displayed colors to compensate for non- 
linearities in the CRT monitor. 
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Wireframe Lighting allows hardware 
lighting models to be applied to the 
wireframe to increase the clarity. 

Up to 16 hardware lights improve the 
lighting realism. 


System Components 
The Display Controller provides the 
resolution performance and the number 
of displayable colors necessary for high- 
end graphics applications. The display 
controller is a box with the following 
components: 

Master Board (opt) — This con- 
tains a transform engine and a scan con- 
verter. The transform engine converts 
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the 3-D world coordinates to 2-D screen 
coordinates based on the location of the 
viewer. It also performs clipping, color 


-calculations and several other opera- 


tions. The scan converter takes these 
commands and generates actual pixel in- 
formation. Both these functions are im- 
plemented in VLSI technology. 

Slave Board (opt) — This board 
adds two more transform engines, per- 
mitting transformations to be done in 
parallel and increasing performance. 

Frame Buffer Controller Board 
— The frame buffer controller board 
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WORLD 1s an 
OPEN-ENDED 
PAYROLL 
SYSTEM? 


We probably all know what a 
Closed-ended Payroll System is, 
but the idea of an Open-Ended 
system seems so ... well... 
open-ended ... that it might be 
hard to get a grip on what having 
one would actually be like. 


So we thought we'd give you a 
look at just one little part of one. 


For example, when you need a 
new data item in the employee 
master file, you press function 
key F3, then function key F4, 
then type the new item's name, 
then type an A for Alpha, an N 
for numeric, or a D for date, then 
type the number of character 
positions it is to take up and 
you're done. This normally 
takes about 15-30 seconds. 

THE PAYROLL then includes 
that item in the employee master 
file data automatically, and you 
can use it in reports as a printed 
item or as selection criteria, and 
you can even include it in your 
own computations when needed. 


Weecall this USER-DEFINED 
data. 


Y ou'll call it fabulous! 


So if you're still struggling with 
a clunky old Closed Ended (ugh) 
payroll system give us a call 
today. There's a copy of 


THE PAYROLL just right for 
your firm starting at only $1200 
from Cort Directions, Inc. 


__ CORT DIRECTIONS 


SOFTWAR 


MPUTER 


Cort Directions, Inc. 
71-591 Biskra Road 
Rancho Mirage, 
California 92270 
(619) 568-4681 
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and color map board are nothing more 
than very large memory where the color 
of each pixel on the screen can be stored. 
The frame buffer controller also pro- 
vides the overlay planes. The overlay 
planes provide capabilities such as in- 


teractive windows and menus and are 
alpha independent of the frame buffer. 

1-3 Frame Buffer Boards — 
These boards add additional colors to 
these capabilities. Frame buffer memory 
can be added in increments of eight 
planes. The additional boards permit a 
system with up to 24 graphics planes, 
four overlay planes and a 16-bit Z buffer. 

Z Buffer Board (opt) — This 
board increases the performance of hid- 
den line removal and hidden surface 
removal and contains 16 planes of Z 
buffer. 

1-2 Power Supplies — These pro- 
vide power to the subsystem. 

The 19-inch Color Monitor is the 
same 1,280 x 1,024, 19-inch color 
monitor used for the SRX. It has a high- 
quality 60-Hz non-interlaced refresh rate 
and a P22 phosphor for realistic colors. 
The CRT offers a clear, vivid image that 
doesn’t wash out. The cylindrical face 
and antiglare coating are ergonomic 
design features for maximum eye 
comfort. 

The 32-Bit High-Speed Local Graphics 
Bus (LGB) provides direct access to 
system memory, increasing total system 
performance. 

Interface Card, RGB Video Cables, 
Cabling Extensions, and Input Devices: 
Through HP cabling extensions, human 
interface devices such as the display, 
keyboard, mouse and control dials can 
be placed up to 30 meters from the host 


SPU and graphics subsystem. Cabling is 
provided for three types of signals: 

@ HP-HIL for the keyboard, mouse and 
other HP-HIL input devices. 

M Audio for the speaker to provide 
audio output for the system. 


The 32-Bit High-Speed Local Graphics 
Bus (LGB) provides direct access 

to system memory, increasing 

total system performance. 


@RGB for the video signal to color 
display. 

The bundled 350 TurboSRX and 835 
TurboSRX systems will sell for $70,000 
and $91,500 respectively. The Series 300 
will compete in the mid-price range and 
the Series 835 will compete in the high 
end. Both systems come standard with 
8 MB RAM, I/O Expander, HP-IB, DMA, 
LAN connection, HP-UX, mouse, NS- 
ARPA services, NFS software and a 1,280 
x 1,024 pixel (60 Hz non-interlaced) 
19-inch monitor. The display processor 
contains 24 image planes, four overlay 
planes, 16-bit Z buffer and three 
transform engines. In each price range, 
the graphics workstation will offer 
superior price performance. 

A very aggressive upgrade program 
to move customers from the SRX to the 
TurboSRX also will be available. Exist- 
ing users of a 350SRX or an 825SRX can 
upgrade to a fully configured system. 
The TurboSRX upgrade for the Model 
350SRX will sell for $15,000. The upgrade 
for the 825 (and 835) will sell for $10,000. 
Typical upgrade programs in the past 
have preserved only 25 percent to 40 
percent of the original investment. 

Shipments are planned for June 
(350) and October (835). —Andy Barlow 
is Graphics Product Marketing Engineer, 
Hewlett-Packard, Ft. Collins, CO. 
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FULL SCREEN EDITING 
FOR THE 


To run a healthy business, you 
need a computer system that 
won’t keep your people 
waiting. 


BBS-PRISM is a powerful full 
screen editor that lets you off- 
load just about all your editing 
functions to PCs, leaving the 
host system free for everything 
else. Your host won't get 
bogged down, and your people 
won't get frustrated. 


We call this feature ‘‘Remote 
Program Development.’ You'll 
call it a lifesaver. 


TERMINALLY SLOW 


BBS-PRISM is the only rational 
approach to remote develop- 
ment, with its powerful 
features and the fact that only 
changes in the source file are 
transmitted back to the host, 
not the entire file. You get 
faster, smoother editing, with 
greater capabilities, in a 
package that is totally com- 
patible with SPEEDEDIT, our 
3000-based full screen editor 
and even EDIT/3000. 


BBS-PRISM is loaded with use- 
ful features like built-in word 
processing. 


Get all the details. Call 
Bradford Business Systems to- 
day. We’ve got an entire line of 
software designed to bring 
your business up to speed. 


BBS-PRISM. A genuine con- 
tribution to office productivity. 


BRADFORD 
BUSINESS 
SYSTEMS, INC. 


25301 Cabot Road, Suite 201 
Laguna Hills, CA 92653 


(714) 859-4428 
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Forms Follow 
Function Keys 


x 
SOFTWARE 


Ashley Grayson and 
Dafydd ab Hugh 


PRINT 


Electronic forms can be a genuine time and 
money saver for any business. Using classical 
techniques of typesetting, paste-up and print- 
ing, forms can be expensive to produce and 
costly to inventory (paper is bulky). New elec- 
tronic forms packages can deliver both respon- 
sive design capability and production on any 
PC and laser printer. 

IPRINT is a powerful, easy-to-use forms- 
design package. You can create complicated, 
multipage forms visually on screen, merge 
them with data from text files and worksheets 
at print time, and even include predesigned 
logos, signatures and graphic images. 

Many businesses might not think they 
have a burning need for custom-designed 
forms, but a form can be extremely useful in 
presenting information in a clear, easy-to-read 
style. A single short form can outline and 
highlight the same information as a 10-page 
internal memorandum. Combined with a data 
capture facility such as Indigo’s IPROMPT or 
a print merging utility like IMERGE, forms can 
enhance existing data processing operations. 

When you first call up IPRINT, you’re 
presented with a self-explanatory function-key 
menu of routines. First you must “‘load”’ the 
form to be designed before you can work on 
it or print it. After we decided we wanted to 
“design” a form and loaded a form name, the 
function key labeled ‘execute’ begged to be 
pressed. 

The “‘execute”’ key is like the “DO IT” key 
on other programs. If you’re in the design 
menu, it allows you to start designing. If 
you’re in the print menu, choosing it prints 
the form. We couldn’t agree on whether we 
liked it though; one of us thought it was a 
good idea to have a universal function key, the 
other didn’t. 

The main design screen is divided into 
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two parts, the menu on the left and the 
workspace on the right. A border drawn 
around part of the workspace represents the 
page, and since IPRINT works on a “‘what you 
see is what you get”’ format, it’s easy to place 
the lines and boxes and such exactly where you 
want them. 

The initial screen colors are disconcer- 
tingly difficult to distinguish on a CGA. On 
an EGA screen, they show as pale blue lines on 
a white background. After playing around 
with the menu choices, we discovered a key 
called “‘set)?’ which led to another menu, one 
of whose choices was “‘color’’ (the index leads 
you to this command ‘“‘color,’ but you have 
to flip back several pages to discover that this 
is a subcommand under “‘set’’). 

Set color is a simple, intuitive procedure 
to change the colors of the five basic areas on 
the screen — menu, menu background, work- 
sheet line, worksheet background and high- 
lighting. Alas, there’s no capability for setting 
the default colors while in the design mode; 
you must quit and edit a configuration file. 

A second and more sinister note to CGA 
users: Since there are five regions on the screen 
and only four colors available at one time on 


_ your monitor, two of the regions have to have 


the same color, making it difficult to 
distinguish between them. It’s probably best 
to have both the menu and the worksheet lines 
black. 

However, once you’ve set the screen col- 
ors to something readable, the rest of the pro- 
gram will proceed without much of a snag — 
at least as far as the design phase goes. The 
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only major problem we encountered in 
the program was in getting the form we 
designed to print, but more about that 
later. | 

Making the user interface more 
consistent would be a definite improve- 
ment in IPRINT. Most commands are 
given by function keys suggested by the 
screen display. Forms design, however, 
is mouse-driven, but some of the menus 
are accessible only by the arrow keys, 
even in the middle of the design mode. 
Thus, to change fonts or line style, you 
first must use the mouse to select font 
or line style, and then, when the second- 
level menu flops down in front of you, 
go find the keyboard and poke at an ar- 
row key until your choice is highlighted. 


IPRINT from Indigo Software 


allows you to create complicated, multipage 
forms on the HP LaserJet II and other popular printers. 
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You can’t just point at your choice with 
the mouse; indeed, the cursor disappears 
entirely. 

The program purports to be usable 
even without a mouse, but only if you 
have megabytes of patience and not very 
much else to do that day. Our best sug- 
gestion: Get a mouse! Fortunately, 
IPRINT recognizes several different mice, 
from the Logitech to the Hewlett- 
Packard. 

The general procedure for design- 
ing a form is to select a command (box, 
line, text) with the mouse and then fix 
the object on the screen. The whole pro- 
cedure has a vaguely Macintosh-like feel 
to it, especially since the menu choices 
are mostly represented by icons, rather 


INT 


Laser Office 


ine 


than words. (Anyone experienced with 
a CAD system should have no prob- 
lems.) The majority of these icons were 
clear — a shaded box for a shaded box, 
for instance. But a few are rather 
obscure, such as a box with an X 
through it for delete, or a question mark 
for help. 

Unfortunately, since the icons 
weren't listed in the index, and since 
there was no quick reference, the only 
ways to track down what each icon 
meant were to experiment or skim 
through the entire command section in 
the manual. 

The actual design process is 
straightforward. Since every box, line or 
block of text on the screen is a separate 
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object, it can be moved anywhere else, 
including overlapping another object. A 
command called “‘area’’ (represented by 
a box with dashed borders) allows 
multiple objects to be moved, copied or 
resized as a group (you cannot resize 
logos or fonts). There seems to be no 
way to alter the size of your text except 
for specifying a larger or smaller size as 
an alternate font (assuming your laser 
printer has such a larger or smaller size 
font internally or on one of its 
cartridges). 

A certain amount of “graininess” 
must be put up with in IPRINT; the pro- 


gram divides the worksheet into a 
number of ‘“‘cells”’ and then it restricts 
you to moving or sizing an object by in- 
teger numbers of cells (like graph paper). 
You can set the cell size using another 
non-intuitive icon to a minimum x- 
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Application For Visa for Resident Aliens 


oo 


Planet of Origin Code [See Box 23]:....... 


Planet of Origin Code [See Box 23]: 


Diplomatic Status 
Code Diplomatic Status 


1 Plenipotentiary Ambassador &y) 


Embassy Employee 
Non-Diplomatic Body 


a> 


iPrier 


e 


* There Ain't No Justice Qn My Planet 


23 
Planetary Orgin Codes 


Sirus Major VII 

Sirius Major XIX 

Canopis Sunback 
a Mysterion 


All of IPRINT’s demanding aspects were used to create this sample form. 
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You can create complicated, multipage 
forms visually on screen, merge them 
with data from text files and 
worksheets at print time... 


direction movement of .027 inches and 
a minimum y-direction movement of 
033 inches, which should be precise 
enough for most applications. However, 
if the cells are that small, it is hard to 
line up boxes and text and such. If the 
cell size is larger, the fact that you can- 
not place an object between two cells in- 
terferes with design aesthetics (such as 
centering text between two boxes). 

It’s possible to redefine the cell size 
in order to move an object and then 
redefine it again when you’ve finished; 
but it would have made more sense to 
be able to turn this aligning device off 
at will if you wanted to make an ar- 
bitrary move or set an arbitrary size. 

Another minor cavil is that text is 
displayed only as solid blocks that ap- 
proximate the size of the individual 
words. You have no clue to what the text 
says unless you either select the text as 
an object, in which case the complete 
text appears at the top of the screen, or 
you select an area of the page including 
the text and zoom in on it. Even then 
the words appear in screen fonts inside 
the solid blocks; you still don’t get to 
see the text as it will appear on the page. 

IPRINT is mostly intuitive, which is 
fortunate, because the manual is poor. 
The commands are arranged by function 
key number, rather than conceptually; 
there is no trouble-shooting guide; and 
the index covers only five and a half 
pages (in large type) for a 16-page 
manual. 


EVEN WITH THESE petty grievances, 
IPRINT is a fun program to work with. 
A good number of vertical and horizon- 
tal line styles are supported, including 
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The Graphics Gallery difference has to 
be experienced to be believed. So we've 
arranged for you to experience our busi- 
ness graphics software for yourself. Just 
call now to get your free demonstration 
Copy. 

Find out for yourself how easy 
Graphics Gallery is to use. Take } 
a look at the high quality output. 
Discover how quickly it turns 
ordinary worksheet files from 
Lotus® 1-2-3® into extraordi- 
nary charts and graphs. And 
see how effortlessly it works 
with all the most popular desk- 
top publishing programs to 
enhance your results. 

Because until you've 
actually slipped Graphics Gallery into 
your own disc drive, you simply won't 


know what a difference Graphics Gallery 
can make in your day—every day. 

That's why we simply can't offer 
anything less than a real demonstration 
copy of the actual program. Use it just as 

you would a purchase copy (except 
for printing and saving files) and 
prove everything we say for 
yourself. 

Graphics Gallery software is 
everything 
you'd expect 
from the indus- 

try leader in 
graphics de- 

/ vices like plot- 

/ ters and laser 

f printers—and from 

_ /the people who never 

stop asking “What if.. 


Take Graphics Gallery — 
for a desk drive.| ,,.2:22",, 


© Hewlett-Packard Company 1988 IS02816 


But don't take our word 


stration copy—or for more product 
or purchase information—just call 
1-800-752-0900, Dept. 2341. Or write 
to Hewlett-Packard, Dept. 234i, 1000 
N.E. Circle Blvd., Corvallis, OR 97330 
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HEWLETT 
hp PACKARD 


{ 
E 
i 
| The Graphics Gallery demonstration 
| copy runs on IBM PC/ATs and XTs, 
i Vectra PCs, and most compatibles 
i with an EGA or monochrome monitor 
| with Hercules™ graphes card. Lotus® 
| 1-2-3® is a registered U.S. trademark 
of Lotus Development Corp. Hercules™ 
is a trademark of Hercules Computers. 


Just IMAGINE 


A SOFTWARE PACKAGE 


THAT INCLUDED THE 
CAPABILITIES OF: 


PC to Host Printing 


2392 Terminal 
Emulation 


ASCIl/Binary File 
Transfer 


Host to Host 
Communication 


User Defined 


Operating Environment 


HPDESKMANAGER 
Interface 


And much more... 
IMAGINE 
UNIVERSAL 


ACCESS 


MiniSoft, Inc. 


15600 Redmond Way NE 
Suite 305 
Redmond, WA 98052 
800/682-0200 
or 
206/883-1353 


Universal ACCESS is cur- 
rently available for the 
HP3000, HP3000 9X0, VAX, 
HP9000, HP9000 8x0, 
HP1000, HP150, HP7110, 
Integral PC, Vectra PC, 
IBMPC, and APPLE 
Macintosh. 
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[ ELEcTRONIc Forms ENVIRONMENT | 


A great deal has been written about the relative merits of PostScript from Adobe Systems 
and PCL (Printer Control Language), the language used by the Hewlett-Packard fam- 
ily of LaserJet printers. One or the other of these two page description languages is 
now used in most non-impact page printers currently on the market. What are their 
relative strengths and weaknesses when it comes to the “electronic” forms environment? 

“Electronic’’ forms are printed repeatedly, with data filling in the blanks. They are 
a production data processing tool. Speed of printing is a critical factor in a successful 
implementation of “electronic” forms. PCL has several distinct advantages over 
PostScript in this area. 

PCL is a very compact escape code driven language, while PostScript is an 
“English-like”’ language. PostScript can take 1.5 to 2 times as much data to draw the 
same form. This data must be sent to the printer. More data means a longer print time. 

PCL uses bit-mapped fonts. Each point size is stored separately in the printer. 
PostScript stores only one size of a font. All other sizes are generated algorithmically 
at print time. These calculations take a great deal of time, especially on forms that are 
text intensive. Another point for PCL. 

PCL allows the user to store the instructions needed to draw a form as a ‘‘macro”’ 
in the memory of the printer. PostScript has a similar capability, but the complexity 
of the forms that can be stored is so trivial that this feature is not viable. In PCL, in- 
stead of transmitting a form to the printer every time it is printed, it can be loaded 
once at the beginning of the ‘“‘day”’ and then used repeatedly by sending a simple five- 
character escape sequence to the printer just before the data file is sent. Over the course 
of a day, an enormous amount of time can be saved using this feature of PCL. 

PostScript does have one advantage over PCL. When it comes to forms design, 
PostScript is a much richer language. Its graphics capabilities are far beyond those of 
PCL. If an “‘artistic’’ form design is required, PostScript is more suitable. On a more 
practical level, PostScript allows text to be in both portrait and landscape mode on the 
same page. PCL does not have this capability. Of course the user pays for these more 
complex features. The additional complexities of Postscript slow it down. For most 
forms the more advanced features of PostScript are not required. 

In summary, Hewlett-Packard’s PCL has the features required to quickly and effi- 
ciently print forms merged with data. This speed advantage is critical in a sophisticated 
production “‘electronic’’ forms environment. 

—Barry Gillespie, Indigo Software, Ottawa, Ontario. 


dotted, dashed and invisible, while all 
lines (including diagonal lines) have a 
variable width. The boxes can be shaded 
in any one of a dozen ways, ranging 
from light gray to black to checker- 
board, to vertical, horizontal, or 
diagonal (left or right) lines, and their 
borders can be any of the line types, any 
thickness, or even non-existent. Shading 
and borders don’t appear as entries in 
the index, of course. 

The logo facility is quite useful. 
You can design the logo with PC Paint, 
PC Paintbrush or Windows Paint and 
port the image file into PRINT. To put 


a logo on the form, you only need to 
select logo from the menu; IPRINT then 
will give you a drop-down menu con- 
taining the names of all logo files that 
have been defined (three predefined 
logos are included in the program — an 
IPRINT logo, a logo for Indigo and a 
picture of Snoopy). There’s no facility 
in IPRINT itself for generating logos; 
you can’t paint one with the mouse. 
Once we got used to some of these 
strange conventions and limitations, 
however, we had no trouble designing 
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The application builder 
for the HP3000 


“Must I buy a runtime system?” 


A single copy of ARTESSA/3000 for your development site is all you need, because you 
can despatch compiled code to your user sites. ARTESSA/3000 saves you money! 


“But what if I need to change my DP environment?” 


Because ARTESSA/3000 generates COBOL source, migration couldn't be easier. 
ARTESSA/3000 protects your investment! 


“Won't it restrict my choice of design?” 
No, ARTESSA/3000 allows you to define your own standards, and ensures that they are 
consistently employed throughout your applications. ARTESSA/3000 gives you quality control! 
“How can I ensure that we deliver what the user wants?” 
Using ARTESSA’s powerful prototyping facilities, you can interactively design the man/ 
machine interface, together with the user. ARTESSA/3000 will lead to satisfied end-users! 
“How will it help with my maintenance workload?” 


To accomplish a change, mostly only requires a simple update to the System Inventory, 
and re-generation of affected programs. 
The ARTESSA/3000 user has a shorter maintenance backlog, and is not afraid of changes! 


ARTESSA/3000 is a powerful, sophisticated tool, designed for the professional 
COBOL development environment. 


catorwritetoday! 1-800-3383772 


Assyst Computer Services (UK) Ltd NY. RAET Belgium S.A. COA Computer Systems, Inc. Quality Consultants, Inc. 
Arden House, West Street Excelsiorlaan 4a 3370 South Service Road, Suite207 1775 The Exchange, Suite 380 
Leighton Buzzard Zaventem Burlington Atlanta 

Beds. LU7 7DD B-1930 Brussels Ontario L7N 3M6, Canada Georgia 30339-2016, USA 
United Kingdom +32-2-720-9060 (416)333-0611 (404)980-1988 


+44 -525 -38 2626 
Field Technologies Pty Ltd 


RAET Netherlands 62 Wellington Parade Wescom Systems Hawaiian Software Company 
PO Box 4077 East Melbourne 212 Pleasant Street 4025 Avati Drive 

6803 EB Arnhem Victoria 3002 Norwood San Diego 

The Netherlands Australia Massachusetts 02062,USA California 92117, USA 
+31-85-246911 +61-3-4175661 (617)769- 4344 (619)270-6316 


RAET all 


Artessa/3000 is a registered trade-mark of 
RAET Software Products BV, 
PO Box 4077, 6803 EB Arnhem, Netherlands, +31-85 -24 6218 
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a few forms. Our problems began when 
we tried to print one we designed. 

Upon first installing IPRINT, you’re 
asked what type of printer you have. 
Many common printers are offered as 
choices, including the LaserJet I, which 
is what we used. After installation, 
IPRINT offered appropriate choices of 
cartridges available and fonts found on 
them. 


However, when we tried to print a 
form with text, all of which was in the 
resident HP Courier 12, IPRINT an- 
nounced it couldn’t find the font file and 
refused to print anything. Debugging 
proved difficult, first because it had 
displayed the font-file name as a string 
of object code characters (and then im- 
mediately covered up the screen with a 
menu), and second because of the lack 


Share Laser Printers 


Share any printer. 


Laser, letter quality, plotter, dot matrix, even FAX. 


Connect any PC/any application. 


Even provides a 3287 link between your laser and a mainframe. 


Set up is easy. 


Reliable and familiar asynchronous connections plus Auto-Install 


to get you going quickly. 


Popup menus for instant access. 


Easy-to-understand, the popups let you access the full functional- 
ity of PrintDirector from within any application. 


Printer Management. 


Make printer use easier to manage and get better looking docu- 
ments with printer feature selection libraries, font selection, col- 
lated copies, tray control, forms selection, resource utilization 
reporting, even use different types of printers with Printergration. 


Call Digital Products today: 1-800-243-2333; in California: 


1-800-247-2006. 


Digital Products, Inc., 108 Water Street, Watertown, MA 02172 617-924-1680 


PrintDirector is a trademark of Digital Products Inc. 
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of an error or troubleshooting section 
in the IPRINT manual. The closest thing 
is a section of ‘““commonly-asked ques- 
tions” about IPRINT. None of these non 
sequiturs were of the form, ““What do 
I do if it doesn’t work?” 

After some fiddling around and 
changing all of the text to a different 
font (a cartridge font), we got the same 
error message and the same non-per- 
formance. Upon further reflection, we 
removed all the specially accented inter- 
national characters that IPRINT says it 
allows and tried again. This time we ac- 
tually got output from the printer; un- 
fortunately, the output consisted of a file 
dump of the iprint.cfg file rather than 
our document. 

Curiously, when we created 
another form, we had no trouble print- 
ing it out, aside from the perplexing fact 
that both before and after it printed the 
form, it displayed the error message, 
“Printer not available (abort, retry, 
ignore?).”’ 

Indigo product support was 
prompt and helpful and suggested the 
answer to the first printing problem. 
Our initial work was done on a PC’s 
Limited 286 system driving a Tandy 
CGA monitor. We then brought over the 
predefined form to a Vectra ES that ran 
the LaserJet I. Subtle differences in the 
IPRINT configuration files caused the 
confusion. 

Specifying “‘reset”’? before loading 
the form caused the form to match the 
new configuration. Our test form also 
uncovered two other problems. If part 
of the form slops over the border line 
that represents the edge of the printable 
part of the paper, by even as much as a 
single cell, trouble will result. This is a 
common problem with the LaserJet 
family, but the software ought to tell 
you. A trouble-shooting guide would 
be most helpful here. 

Even after correcting these sundry 
subtle problems, the form still wouldn’t 
print. Eventually, after visiting Indigo 
in person at a trade show, we deter- 
mined that we had found an actual bug 
in the program. 

One of the line types that IPRINT 
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Connect with TSI. 
When you make the PC-HP3000® connec- 
tion with TSI’s new HPE3 software, you get 


i Ni : RO D U Ci \ is more than the usual menu-driven 2392 
emulation software. 
You get the most versatile script processor 
in any emulation package. With testing and 


conditional branching. Day-, date- and time- 


related functions. Multiple and nested scripts. 
A processor that makes any and all DOS™ 
calls, provides automatic PC-to-host sessions, 
, supports wildcard functions and provides 
PC file back-up based on update flags. 
HPE3 features complete binary and ASCII 
a file transfers, and macro keys in addition to 


HP softkeys and on-line help with user- 
definable functions. 

You also get a real bargain. This powerful 
emulation package costs only $195.00. 


HPES is typical of the value you get from 
working with TSI. Typical of the value 


thousands of HP® Prime® Digital and Wang 
VS® users receive from our system upgrade 
packages, and from our commitment to 
responsive customer service. 
In addition to emulation software, our 
products for the HP3000 include high 
density memory, communications, printers, 
and advanced disk and tape subsystems. 
Whether you need a reliable and versatile 
PC-HP3000 link or performance enhance- 
ments for your 3000, you'll get the most for 
| your upgrade dollar with TSI. 
Connect with us. To order HPE3, call us at 
@ or complete and return the coupon. 
Sa Oe ee Ce a ee i A ee 
GIVE ME THE MOST FOR MY UPGRADE DOLLAR. 
Please send me __ copies of HPE3 for $195.00 each. 
C1) Check enclosed O Purchase Order Number 


Name 
Title 
Company 
Address 
City 222 hee a ee | eaS tate Zip 
4080 Woodcock Drive Teleph 
Jacksonville, FL 32207 ee 
ag Sess HP3000 Model(s) 
Offices in Atlanta, Boston, Chicago, OPI wink re lete li 
Dallas, Denver, Los Angeles, Miami, ease send information on your complete line 
New York, and Orlando. of HP3000 upgrades. 


2 ee ee ee ee ee ee 
Copyright © 1988. TSI. 
HP and HP3000 are registered trademarks of Hewlett-Packard Corporation. 
DOS is a trademark of Microsoft Corp. Wang is a registered trademark of Wang 
Laboratories, Inc. Prime is a registered trademark of Prime Computer, Inc. 
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supports is an arc, or part of a circle. 
You’re allowed to specify the radius, and 
to rotate the arc an arbitrary number of 
degrees. However, if the arc is rotated 
to any position other than a right angle 
from the horizontal, the form will crash 
when you try to print it. 

Indigo plans to correct this flaw in 
a future release; in the meantime, if you 
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restrict your arc rotation to 90-degree 
increments, and are careful not to have 
any piece of any object slopping over the 
edge of the “‘paper,’ you should have no 
trouble printing. 


Once you’ve designed your form 
with IPRINT, you either can make a laser 
printer master for commercial printing, 
print forms on demand with your laser, 


ns wit we 


* wo 
Aca equie™ ek 


ca we 
% z sa yn = 
a SA ot 


WAN TED: ‘Giruinitientions: Wiring System 


Isn’t it about time 
you hire the best! 


The MOD-TAP Communications 
Wiring System is a modular solution 
for voice and data building wiring. 
MOD-TAP System is not biased 
towards any particular manufacturer’s 
equipment or Local Area Networking 
scheme. MOD-TAP System is 
guaranteed to interconnect any com- 
patible equipment utilizing twisted 
pair wiring. 


Trademarks are the property of their respective owners. 


MOD-TAP System 
285 Ayer Road 

PO. Box 706 
Harvard, MA 01451 
(617) 456-3500 


MOD-TAP System UK Ltd. 
City Commerce Centre 
Marsh Lane 

Southampton Hants, SO1 1EX. 
England 

44 703 212120 
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MOD-TAP System 


Call today 1-800-252-1100/617-772-5630 for our new 1988 Applications Catalog 
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IPRINT Release 3 

Indigo Software Ltd. 
Suite 400 | 

560 Rochester Street 
‘Ottawa, Ontario KIS 5K2 
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Runs on PC and compatible computers. 
Output to a variety of laser printers in- 
| cluding: HP LaserJet family, Canon, AST 
‘Turbolaser, Xerox 4045, IBM 3812 and 
PostScript printers. It also supports other 
laser printers that emulate the LaserJet. 
Price $350. 


or do data entry and merging with two 
related products. 

The IPROMPT package will compile 
your form into a screen-prompting data 
entry and data capture program. Run- 
ning on a PC like the Vectra, anyone can 
fill out a form, press a key and print the 
data on a predefined form stored in a 
local laser printer. Data also can be writ- 
ten to a DOS text file for later import- 
ing into a PC-based database or other 
program. 

The IMERGE packages allow data 
stored on HP 3000, HP 9000 (HP-UX) and 
DEC VAX computers to be merged with 
forms designed with IPRINT on a PC. 
Merging can occur as an overlay, where 
the current page image is superimposed 
on the form (operationally identical to 
pre-printed forms), or on a field basis. 
The latter offers more flexibility and 
direct dumping of field delimited 
databases. 

All in all, IPRINT is a worthwhile 
program for anyone who can _ use 
custom designed forms. It can present 
vital information in a much clearer and 
less dense mode than a simple report or 
memo, in a standardized format for 
quick absorption. We found it easy to 
learn, despite the poor manual, and 
relatively bug-free. We would unhesi- 
tatingly recommend it to any small 
business that sends a lot of information 
up and down the chain. —Ashley Grayson 
is the founder of ADG, a high-technology 
marketing services organization based in San 
Pedro, CA. Dafydd ab Hugh is a member 
of the ADG technical staff. 
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If you happen to wear their size. 


In sales order management, “great fit” means doing the 
job the way you do business — using your unique order 
types and your way of processing them. It also means 
adapting to your changing needs. And it means doing all 
of this without the time or cost of custom program 
development. 

If you have unique requirements for export orders, 
consignment orders — any kind of order — Cardinal 
can automate them quickly and easily at a fraction of 
the cost of custom software development. No one else 


75 Second Avenue, Needham, MA 02194 « (617) 449-0066 
Distributors: Los Angeles (714-554-1551) « Sydney (2-436-4022) 


INTEGRATED SOFTWARE FOR: ORDER MANAGEMENT ¢ PURCHASING e INVENTORY 
e RECEIVABLES ¢ PAYABLES ¢ GENERAL LEDGER 


can offer you this combination of exact fit and easy 
adaptability. 

The secret: the Cardinal Configurator, an exclusive 
architecture that lets you specify, in detail, an unlimited 
number of order types and how each is processed. As 
your needs change, your systems can change with them 
—without programming. 

So why settle for an inflexible order management 
system? Or spend a fortune on custom software devel- 
opment? Call Cardinal. And get the best of both worlds. 
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Monitoring 


Performance When 
Running More Than 
One Program On 
The Integral 


Joe Bormel 


ULITIASKING 


PERFORMANCE 


One feature that continues to set the HP In- 
tegral apart from most of the other personal 
computers popular today is its ability to run 
many programs simultaneously. This capabil- 
ity guarantees that you never have to wait for 
one program to finish before you can access 
any other information or program on your 
machine. This full-time availability un- 
doubtedly will be a standard feature taken for 
granted in future PCs. 

Multitasking opens up a new way to in- 
teract with your computer. A classic example 
is offered by the Integral demonstration pro- 
gram. In it, the user is writing a letter using 
an HP word processing program, Memo- 
Maker, and runs a calculator program to com- 
pute a figure needed in the letter being writ- 
ten. Since this easily could be accomplished in 
a single-tasking computer using a memory- 
resident program such as Sidekick (Borland 
International, Scotts Valley, CA), it presents a 
weak case for the virtues of multitasking. A 
more powerful example and one commonly 
used by Integral owners is running a com- 
munications program while running other 
programs concurrently. 

With electronic information sources 
becoming commonplace, I frequently find 
myself using electronic mail, remote electronic 
databases and bulletin board systems. While 
my data communications program is busy at 
work downloading articles, programs, selected 
data records, etc., I can be found doing other 
frequently unrelated applications on my In- 
tegral. This greatly improves human efficiency! 

Another time when multitasking is appre- 
ciated is during compilation of huge programs. 
Most programmers using compiled languages 
have experienced the frustration of waiting for 
a compile to finish before they could get their 
editing program to work on the next section’s 
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documentation. (HP programmers document 
before they code, right?) This is a particularly 
good application of multitasking because edit- 
ing tends to be limited by the programmer’s 
typing speed. Therefore, very little of the com- 
puter’s time is diverted away from the com- 
piling in order to support user editing. Neither 
the compiling program nor the editing pro- 
gram is greatly degraded in speed by the other 
program’s presence. 

When more than one program is running, 
they share the computer’s resources and even 
may compete for them. If no explicit arrange- 
ments are made, each program receives an 
equal amount of attention (time) from the 
computer. If two identical programs are run- 
ning, each gets half of the computer’s power 
and each takes twice as long to run than if it 
had the machine to itself. 

There are many factors that affect this 
relationship, however. For example, while the 
editor (editing program) is waiting for the user 
to type in some text, the editor isn’t actually 
running, so the compiler runs at nearly full 
speed. 

There are programs (unlike our friendly 
editor in the compile/edit example) that don’t 
“get out of the way” when they aren’t doing 
anything. When several programs that use the 
computer heavily are running at the same time, 
the speed of all the programs running is greatly 
reduced. In order to get an idea of how heavily 
burdened the computer was, I wrote the BASIC 
program called Monitor shown in Program 1. 
(Program 2 shows a slightly more elaborate ver- 
sion written in C.) 

When run with no other actively running 
programs (PAM, the Personal Applications 
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Manager doesn’t count as a running 
program), the Monitor prints the per- 
centage of the computer it used during 
approximately the last second. Usually, 
this number is around 92 percent to 93 
percent because of system overhead. 
When BASIC is run as a real-time pro- 
gram (using rtprio), it produces 100 per- 
cent. If two copies of the program are 
running, each reports seeing approxi- 
mately half of the available machine. 


MONITOR BECOMES VERY INTERESTING 
and useful when run in combination 
with other programs, because it tells you 
indirectly how much the other program 
is using the computer. For example, 
when running HP’s Datacomm pro- 
gram, Monitor reports that it’s getting 
to use half of the computer every sec- 
ond, even when the Datacomm pro- 
gram is just waiting for characters from 
the user or the modem. 

In contrast, when using Kermit (a 
public domain datacomm program 
available as freeware and resident in the 
software engineering ROM) as the 
datacomm program, Monitor reports 
that it’s getting to use all of the com- 
puter when the Kermit datacomm pro- 
gram is waiting for characters from 
either the user or modem. Because of 


10 ! save "/usr/Joe/basic/monitor" 


40 start=TIME 
elapse=TIME-start 
IF elapse>l THEN 90 
e=ctl 


80 GOTO 50 
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Pe eee nee ee 
Program |. 
BASIC Implementation of Monitor: The program is very simple and should be easy to 
translate to multitasking machines other than the Integral. 
5 ! Monitor: program to monitor CPU utilization. See article text 
6 ! for description of use. Written by Joe Bormel, 1/88. 
! embedded save command 
f=100/178 ! adjustment factor to normalize counts to 100% 


! CPU availability based on counts achieved in real time 


! TIME is a function that returns system seconds 


this aspect of HP’s Datacomm program, 
I try to use Kermit whenever I need a 
datacomm program. (There are several 
other differences between these two 
programs that make it ideal to have 
them around.) 

Another use of Monitor is testing 
the way other programs work. For ex- 
ample, running Monitor and time_ 
of__day(1) shows that time__of__day 
doesn’t use the computer during the 
minute in between updates. On the 
other hand, the BASIC WAIT statement 
does its wait by using the computer time 
during the wait, instead of sleeping and 
leaving the computer fully available to 
the other running programs. Thus, a 
BASIC program that displayed the time 
and WAITed for one minute would slow 
down significantly other programs run- 
ning at the same time. 

Using Monitor, you can access the 
load of each program running on your 
Integral and tune the performance of 
your applications to avoid unnecessary, 
unproductive and wasteful use of your 
multitasking computer. —Joe Bormel is a 
free-lance writer based in Columbia, MD. 


Would you like to continue to see articles on this topic? 
Enter on reader card 
yes 342 no 341 


Continued. 


Stop paying more for your high quality HP 
computer supplies! All orders are shipped 
within 24 hours of your call, no minimum 
purchase required. Call for prices on a 
wide assortment of other supplies not 
listed in this ad. 


Diskettes (10/bx) 


Sony 3.5” SS 18.95 
Sony 3.5” DS 27.95 
Sony 5.25” MD-2DD DSDD (96 tpi) 24.95 
Sony 5.25” MD-2HD DSHD 29.95 
Supplies 

3.5” Disc File Holder 15.95 
5.25” Disc File Holder 19.95 
Inkjet paper (500 sheets) 8.95 
HP92261A Inkjet cartridges 8.95 


HP10833B 2 meter HPIB cable 80.95 
HP92205Y HPIB ABC Switch box 229.95 


Plotter Supplies 


Multi-Media plotter pens (4/pk) 3.95 
Multi-Media plotter pens (5/pk) 4.75 


Rollerball plotter pens (4/pk) 7.95 
Disposable plotter pens (4/pk) 15.50 
Premium gloss paper 8.5x11 4.95 
Plotter bond paper 8.5x11 Sho 


Memory Boards Series 9000 200/300 
1 Mbyte RAM board 649.00 


2 Mbyte RAM board 1249.00 
4 Mbyte RAM board 2549.00 
8 Mbyte RAM board 5419.00 
2 Mbyte Error Correcting RAM 1749.00 
Peripherals 

HP7475A 6 pen plotter, B size Call for 
HP2225A Thinkjet printer prices 


Data Cartridges 

3MDC600HC 600’ Data Cartridges 26.95 
3MDC615HC 150’ Data Cartridges 23.95 
HP88140LC 600’ Data Cartridges 37.00 
HP88140SC 150’ Data Cartridges 27.00 


Questions? Talk to our friendly technical 
Staff for help on all your HP supply needs. 
Visa and MasterCard accepted. $2.00 
shipping charge for orders under $100.00. 
Call or write for school and government 
discounts. 


P.O. Box 3482 
Thousand Oaks, CA 91359 
805-482-5585 
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Become a ‘C’ Expert 
Order Let’s C Now 


by Rex Jaeschke 


A SelfTeaching Guide to C Language 
in Two Volumes 


Volume 1: Introductory material 
13 User-friendly chapters 
A guide to learning C 


Volume 2: Advanced instruction 
13 self-teaching chapters 
All you need to know to use C 


26 lessons from DEC PROFESSIONAL magazine's 
“Let’s C Now”’ column, updated and compiled by 
author Rex Jaeschke. Written for any operating system 
using DEC hardware, primarily for VAX and PDP. 
Plus: Tested examples 

Chapter summaries 

Glossary 

Author’s hints and suggestions 

Workbook format 
For fast service call (215) 542-7008 with credit 
card information, or clip and send the attached 
order form. 


Please complete and return with payment to: 


PROFESSIONAL PRESS, INC., P.O. Box 503, Spring House, PA 19477-0503 


Payment must be made in US dollars and drawn on a US bank. 
Please send me: 
two-volume set(s) of Let’s C Now at $42.95 plus $3.00 (Canada $6.00) for postage and handling per set. 


copy(ies) of Let’s C Now, Volume 1 at $22.95 plus $1.50 (Canada $3.00) for postage and handling per copy. 
copy(ies) of Let’s C Now, Volume 2 at $22.95 plus $1.50 (Canada $3.00) for postage and handling per copy. 


Please charge my credit card: 1) VISA 1) MasterCard Name/Title 


Company 


Address 
bepiation Wate. ei ah ohey ee ity ca ao ON as Zip 


PRECOGWE Wc oe es ae gd “pS 


Signature Date Country ____—CSCSCSCS Telephone: ( 


Program e e e CONTINUED 
90 DISP USING "DDD" ; INT(c*f/elapse) ! display counts/second times f 


100 e=0 


110 GOTO 40 


Program 2. 


Language Implementation of Monitor 


This version of the Monitor program is portable to any machine 

with a C compiler running UNIX. Implementation on a non-UNIX 
multitasking machine requires changing the system time accessing 
functions. By setting the variable "factor" to one, a machine-specific 
value for factor may be obtained to yield 100 percent. 


include <stdio.h> 
include <time.h> 
include <sys/types.h> 
include <sys/times.h> 


define TICKS 60. 
# define SIZE 60 


long c,elapse,start,tc,telapse ; 

long times(); 

static struct tms tbufl; 

float factor =1.0; 

int index,q ptr; 

long count_history[SIZE], elapse history[SIZE]; 


main() 
{ 
printf("Percentage of CPU available shown followed by a minute average.\n"); 
start = times(&tbufl) ; 
factor = 100 / 12.5 : /* factor has been chosen so that */ 
/* real-time performance is 100% /* 
for(index=0; index < SIZE ; index++) { 
count history[index] = 0; 
elapse history[index] = 0; 
} 
q per = 0. 
while(1l) { 
elapse = times(&tbufl) - start; 
if (elapse >= TICKS) { 
printi("s4 1lf\c", (float) € ¢ * factor / elapse ) )- 
count history[q ptr]j=c; 
elapse history[q ptr]=elapse; 
q ptr+t+; 
if (q_ptr>=SIZE) q ptr=0; /* update circular que ptr*/ 


tc=o; 

telapse=0; 

for(index=0; index < SIZE ; indextt+) { 
tc += count history| index]; 
telapse += elapse history[ index]; 


} 


printf£("s4.1f\n", (float) 
tc * factor / telapse ); 


fflush(stdout) ; 

c= 0; 

start = times(&tbufl) ; 
} 
else ctt+; 
/* end of while() */ 
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SUPRTOOL 


Database 
Handyman 


Why Fight with QUERY? 


While within SUPRTOOL, you can 
switch to DBEDIT, a _ powerful and 
easy-to-use editor for database entries. 
DBEDIT allows you to add, list, modify, 
delete, and change individual dataset 
entries, and chains of entries. 


Use the EDIT command and notice the 
new prompt (#). 


>edit 
# 


Modify Critical Fields. QUERY does not 
allow you to modify search or sort fields 
-- you must delete and add the entry, 
re-typing all of the unchanged values 
without error. Instead, use the MODIFY 
command with UPDATEKEY. 


#modify d-sales;updatekey 
CUSTOMER-NO > 


My Product Number Is Wrong. What if 
you want to change the key value of an 
entire group of details and their master? 
Use the CHANGE command. 


CHANGE prompts you for a key value 
and a new, replacement, key value. It 
replaces the key value in the master and 
in all related detail entries. 


Find Those Records. To review related 
entries, use LIST with RELATED. 


#list m-customer;related 
CUSTOMER-NO > 


This command prints a master entry and 
all detail entries with the same search 
value in all datasets that are linked to the 
master dataset by an explicit path. Or, it 
prints a specified detail entry, followed 
by the master entry of each search field 
in the detail. 


SUPRTOOL is compatible with 
Turbo IMAGE. The license fee is 
$3000, including one year of 
service. No charge for trial. 


ROBELLE Consulting Ltd. 


8648 Armstrong Road, RR. #6 
Langley, B.C. Canada V3A 4P9 
Phone: (604) 888-3666 Telex: O4-352848 


Australia 03.420.5400 England 01.262.5050 (x363) 
France 06.907.7079 Germany 07621 791101 
Holland 4242.15655 South Africa 021.61.9001 
Sweden 08.35.4666 Switzerland 031.46.1664 
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Solving Portability 
Problems With 
Extended Data 
Addressing 


Tim Chase 


* 


w AR 
PRECISION 
ARCHITECTURE 


Ds, LONG 


POINTERS AND C 


One well-known limit to HP 3000 architecture 
is the short addressing reach of its instructions. 
Born in a 16-bit world, the maximum amount 
of directly addressable memory any program 
on the 3000 may access is a little more than 31K 
words. To augment this address space, the MPE 
operating system offers extra data segments 
(XDS). Extra data segments are, effectively, 
memory disc drives. The user may allocate ex- 
tra data segments and then transfer blocks of 
data to and from the XDS. 

Doing this causes two problems. First, 
source code either must be designed to use 
XDS or it must be modified. With few excep- 
tions, compilers on the 3000 don’t support the 
XDS concept other than to give programmers 
access to XDS intrinsics. The amount of work 
necessary to change an existing program to use 
extra data segments can be profound, depend- 
ing on the program’s logic and basic design. 

The second XDS problem is portability. 
For example, if you develop a program under 
MPE making use of extra data segments, you 
must change the program again if you move 
to an IBM PC. Like the 3000, the PC has its own 
memory size problems, but the solutions pro- 
vided are quite different from those found on 
the 3000. Likewise, if you want to port to HP’s 
Precision Architecture (PA) computers running 
HP-UX, you have a different set of problems. 
Because the PA computers are 32-bit, there’s 
no need for trick memory management. All 
the memory you’ve ever wanted is waiting to 
be directly accessed, so all XDS code should 
be removed when porting to PA machines. 

These problems become more apparent 
when using C because its portable nature tends 
to cause programmers to want to port existing 
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code. It’s not unreasonable to want to develop 
a C program that will be targeted to run on 
PCs, HP 3000s, 1000s and PA machines, all 
without source-code changes. 

At Corporate Computer Systems, we 
faced this challenge in the design of our C 
compiler for the HP 3000. How would we ef- 
ficiently integrate the concept of extra data 
segments and yet remain portable to machines 
that do not have the same capability? To meet 
this requirement, CCS borrowed from existing 
C implementations. Ideas were taken from 
both PC versions of C and from HP’s C for the 
800/900 Series computers. The result is what 
CCS calls eXtended Data Addressing (XDA). 

The basic concept behind XDA is the ad- 
dition of a long pointer type to the C language. 
The HP 3000’s natural pointer size is 16 bits, but 
long pointers provide the programmer with 
an additional type of pointer 32 bits long. With 
32 bits, the C compiler has a way to access 
direct memory as well as any extended 
memory the host computer may support. 

Because there’s a time penalty for using 
32-bit pointers, you’re allowed to mix 16- and 
32-bit pointers freely. If a 32-bit pointer is ap- 
propriate, then one may be used. If you don’t 
need a 32-bit pointer, then the compiler won't 


_ automatically force you to use one. You can 


make the basic space-versus-speed design 
trade-off by choosing the correct pointer type 
at any given time. 

Although new to the 3000, this technique 
is old and time-tested. For example, 
Microsoft’s QuickC and 5.0 compilers provide 
this feature with their_far pointer concept. HP’s 
PA machines have long pointers that provide 
64 bits of addressing reach. 

Because of their extra size, CCS/C long 
pointers have the ability to point to any word 
or byte in any data segment. When a program 
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is Operating in privileged mode, this includes even system data 
segments. 

Once set to point to a location within an extra data seg- 
ment, a long pointer may be “‘dereferenced”’ using the same 
source syntax as would be used for any normal (16-bit) pointer. 
The dereference operation in the case of a long pointer, 
however, causes an extra data segment reference. Depending 
on the use of the pointer, the data segment reference either 
can get information from the data segment or store informa- 
tion to the data segment. 

When programming in C, extra data segments may be 
allocated two ways. The net result of each method is that a 
long pointer is set to point to a location in an extra data seg- 
ment. As a degenerate case, long pointers also may be used 
to point to data objects that are in your local stack space. Thus, 
long pointers make all storage (XDS or process stack) appear 
homogeneous. Data structures, therefore, may span several dif- 
ferent extra data segments. 

The two ways to allocate extra data segments referenced 
by long pointers are: 

@ Calls to the GETDSEG intrinsic 

This is the normal way to allocate extra data segments 
on the 3000. The resulting extra data segment number is passed 
to a CCS/C library routine named ‘‘to__long’’, which converts 


it into a long pointer to the first location of the extra data seg- 
ment. This pointer may be adjusted to point to any location 
within the XDS simply by adding an offset to it. Using this 
technique results in noncontiguous extra data segment address 
spaces. This means that the largest data structure that can reside 
in an XDS will be limited by the size of the largest XDS that 
the system can allocate. For all practical purposes, this is about 
31,000 decimal words. 

@ Calls to () 

A special heap management routine called ‘‘emalloc’’ is 
provided in the C library. This routine will allocate extra data 
segments and treat them as an extended heap space, meaning 
that if you were to request 1,000 words from emalloc, an ex- 
tra data segment would be allocated, 1,000 words would be 
taken from it and the remaining storage would be kept pend- 
ing another call to emalloc. The companion routine “‘efree”’ 
deallocates blocks allocated by emalloc. Calls to emalloc may 
or may not generate calls to GETDSEG, depending on whether 
or not emalloc has any ‘“‘free’’ extra data segment room to 
allocate. 


One important feature of emalloc is that it’s able to 
allocate blocks of space that are larger than the largest extra 
data segment allowable in the system. This is done by 
allocating multiple extra data segments and managing them 


© 1988 MARTINSOUND INC. 


* Savings—up to 60%!—no one else even comes close. 
* Memory—’2 to 16 Meg! 
* Supported Models—12 different HP 9000 
Series 200/300 computers. 
* Service—2 year warranty and 90 day money-back 
guarantee. 


Exnand the memory size of your HP Series 200/300 and get all of the 
power and performance available from today’s software. Our 
MEGAMEMORIES boards are the affordable way to expand the memory 
size of your system and still maintain the quality level that led you to an 
HP system in the first place. 


Over 16 years ago we began to design and build products to meet 
our own need for high-technology products. We are not an 
importer or reseller -of off-brand, or off-shore clones, we use 
what we build. It’s our efficient all domestic design, 
manufacturing and marketing which allows us to offer the the 
MEGAMEMORIES at prices Sate as much as 60% less. 


CALL US TODAY 818-281-3555 


WSAS NSS 


“American Built Quality and Service Since 1971” 


Martinsound Technologies 


1151 West Valley Boulevard, Alhambra, CA 91803-2493 FAX: 818-284-3092 
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Spectrum in sight? 


Adager began shipping Spectrum-compatible software in August 1987. 


This new version of Adager works on ANY HP3000 computer running 
IMAGE/3000 or Turbo[MAGE under MPE or MPE-XL. 


The Adapter/Manager for IMAGE/3000 Databases 


Be sure to have Adager on site. 


The only difference is performance: Adager really flies on Spectrum! 
For example, the BARUG Shootout Benchmark (which Adager runs 
in 2 hours 29 minutes on a Series 42) takes 29 minutes on a Series 950. 


Apartado 248 Antigua, GUATEMALA Telephone +502 (2) 324333 Telex 5460 Adager GU 
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RA eee ee 
Program I. 


struct S { 
int type; 
char buf[100]; 
float value; 


y; 


struct S$ “b; 
Struct §$ loc; 


/* used as an XDS "array" */ 
/* local structure */ 


/* Allocate array of 10 XDS "S" type structures */ 
b= (struct S$ *)emalloc(sizeof(struct $) * 10L); 
/* copy i-th structure locally to work on it */ 
loc = b[i]; 


loc.type = 0; 
Strepy(loc buf, * *); 


/* same as DMOVEIN call */ 
/* veference locally */ 
/* now move back to XDS */ 


b[i] = loc; /* same as DMOVOUT call */ 


as a unit. Each extra data segment allocated by emalloc is 16,384 
words in length. 

For example, you may call emalloc and pass a request for 
a block with 50,000 words in it. Emalloc automatically will 
allocate four extra data segments, each 16K words in length. 
The long pointer scheme is designed so that the 50,000-word 
block will appear to be contiguous rather than broken up in- 
to four different extra data segments. 

Another important use for long pointers is to access 
system tables. Although clearly not for all programmers, 
CCS/C’s long pointer makes system tables much easier to ac- 
cess correctly. Using C, you’re much less apt to make 
dangerous mistakes when getting information from system 
tables. As with SPL, however, the C program must be ex- 
ecuting in privileged mode in order to gain access to system 
tables. 

Most system tables actually are collections of well-defined 
structures. Accessing them from C provides a way to formalize 
the structures and then treat the table as arrays of the struc- 
tures pointed at by long pointers. 


Using Long Pointers 

The CCS/C long pointer declaration syntax was selected to 
minimize the impact on existing source code and to maximize 
compatibility with other compilers on different host com- 
puters. The only difference in syntax associated with long 
pointers is that used during their declarations. 

In order to achieve compatibility with various implemen- 
tations, CCS/C supports both the far pointer syntax found on 
PCs and the special A syntax found on the HP and C Preci- 
sion Architecture compilers. The far keyword is used as a 
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modifier to the * character during pointer declarations, while 
the A character is used instead of the * character. 

The far keyword or the A character is used only for the 
declaration of pointers or for casts involving those pointer 
types. All pointer dereferencing is done with the * and -> 
operators, so only pointer declarations need to be changed 
when altering an existing program to use long pointers. All 
code that references the pointers remains the same. 

For example, the declaration of a long pointer to an in- 
teger is either: 


int A p; 
or: 
int far *p; 
The same declaration with a short pointer would be: 
int *p; 
Once a long pointer contains a value, it may be used like 
a short pointer. For example, to store a value of 12 into the 


extra data segment pointed to by the long pointer “‘p’, we. 
would write: 


Long pointers may be declared to point to any type of 
object except functions. A long pointer to a character string 
would be declared as: 

char A cp; 
or: 


char tar *cp; 


and a long pointer to a (previously defined) structure tagged 
as S would be: 


struct 3 /\ Sp; 
or: 
struct S far *sp; 


Likewise, dereferencing these pointers is performed in the 
same way as with 16-bit pointers: 


> 


cp oe ; 
sp->field = 0; 


Because standard C defines all pointers to behave much 
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_ The Preferred 
Payroll/Personnel © 
System 


_ When Kidder, Peabody 
went looking for an interac- 
tive payroll/personnel com- 
bination, they took stock of 
what was on the market, then 
invested in Collier-Jackson. 
Who better to handle the 
payroll/personnel require- 
ments of more than 7,500 
employees (and 3-4,000 


applicants annually) than management systems 
designed to work together to better work for you. 
Systems backed by a nationally acclaimed soft- 
ware firm with all the support and services that 
status implies. A positive profile earned by provid- 


- “Collier-Jackson’s integrated 
_ payroll/personnel data system 


was phased in during the year. 
It substantially upgrades 
the reporting and payroll 
processing capabilities 


while saving $400,000 annually. 


This state-of-the-art system 
appears to be the best 
on Wall Street.” 


— Kidder, Peabody Group, Inc. 
1986 Annual Report 


ing human resource systems that keep pace and 


Colller-Jackson, Inc. 
a CompuServe Company . 
5 3707 West Cherry Street 
” Tampa, FL 33607 


(813) 872-9990 
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outdistance others. Products 
adaptable by design to keep 
you on top — no matter how 
many changes to taxes, 


- deductions and company- 


paid benefits are on the 
horizon. — 
If you’re looking for payroll 


and personnel systems, look 


to Collier-Jackson. They’re 


part of a comprehensive business system that inte- 
grates financial and human resource information. 
SO, your payroll can be automatically passed to the 
G/L during processing — providing current, com- 
prehensive information for timely reporting. 


the same as arrays, pointers (both normal and long) may be | of the MPE intrinsic DMOVEIN. Program 1 is an example of this 


indexed. In C, the pointer expressing p[i] is defined to be iden- | technique. 

tically equivalent to *((p)+(i)) for any pointer expression p With long pointers, programmers have control over the 
and any integral expression i. Because of this, long pointers | speed/complexity trade-off. If you wish, you may access in- 
pointing to extra data segments can behave as if they were ar- | dividual words in extra data segments just as if they were in 
rays of objects. This is the normal way that long pointers are | local memory. This reduces program complexity, but increases 
used. For example, to allocate an array of 10,000 integers and | execution time. On the other hand, you may elect to optimize 
clear it all to zero, we'd write: code so that it’s more complex (as in the previous structure 


example), but runs faster. 

Long pointers provide an interesting alternative to call- 
ing extra data segment intrinsics directly. They enable the con- 
cept of the extra data segment to be directly incorporated into 
the memory model supported by ANSI standard C, yet because 
of their near-universal acceptance on other host machines, long 
pointers are quite portable. 

Although sometimes not required for smaller projects, 
long pointers need to be considered seriously by anyone em- 
barking on sophisticated software development where porta- 

A slightly more efficient way to use long pointers on the | bility and large memory requirements will be issues. —Tim 
3000, yet remain portable, is to store structures in XDS and then Chase is the project manager for Corporate Computer Systems Inc.’s 
move structures to local memory to reference individual | C compiler on the MPE V and HP 1000 systems, as well as co-owner 
members. Although not necessary (individual members may | of the firm which is based in Holmdel, NJ. 
be referenced directly in XDS), moving a structure locally does 
improve the access efficiency for individual members. In fact, Wieuld you lite sO an ate Scag Cee ean 
moving an XDS structure to local storage is the C equivalent yes 340 no 339 


Don't miss this challenging and rewarding experience. 


Please make your TRUMP PLAZA reservation directly by 
dialing 800-441-0909. The special conference rate is 
$85/night for single/double occupancy. Register early by 
May 3 to guarantee a room at this rate. 


For more information call NECRUG c/o Jeri Fuller at 
215-825-4666. 


See you in ATLANTIC CITY at the NECRUG East Coast 
Conference this spring; THE East Coast Conference you 
should not miss. 


| will attend the Eastern American HP Users Conference 


The Ninth Annual Eastern American HP Users Conference will be ©" May 31 - June 3, 1988. 
held Tuesday evening, May 31 through Friday noon, June 3, 1988 at the 


TRUMP PLAZA Hotel/Casino on the Boardwalk in Atlantic City, N.J. N@® 


Hosted and organized by the Northeast Central HP Regional Users Company 
Group, Inc., the conference will feature: a keynote speaker, quality 
technical presentations and roundtables, exhibits by more than 40  ddress 
vendors, and many opportunities for information exchange with —_ City/State/Zip 
fellow professional users. A range of beginner to expert level tutorials 
will be held on Wednesday, June 1, 1988, on such key topics as: Phone No./Extension 


PC’s IN THE 3000 ENVIRONMENT, DATA COMMUNICATIONS, : 
SYSTEM MANAGEMENT/SECURITY and PERFORMANCE. UDO AACR hee a ae aie Le ie: EL Nee 1087 
Technical and managerial presentations will be held on Thursday Monday____ Tuesday ____ Wednesday ____ Thursday ____ Friday ___ 
and Friday, June 2-3, 1988. 

The all inclusive fee is just $300 if paid by April 29, 1988 or $340 Enclose check payable to: Mail to: 
thereafter. For NECRUG members, deduct $25. This fee also NECRUG for NECRUG 
includes: valet parking, three breakfasts, two luncheons and evening $300 before April 29th c/o Jeri Fuller 
receptions, and all coffee breaks. Bradmark Computer Systems, Inc. apse spe ae ae Insurance Co. 
of Houston, Texas will be hosting the kick-off reception on Tuesday : ae 
evening, May 31. Conference sessions are preapproved for recertification through ICCP. ee sik athe i air 
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Earlier — this 
month, HP in- 
troduced seven 


__.. new computer 
models based on its Precision Architec- 
ture (HP-PA) design, including the 
highest performing systems in the com- 
pany’s history. 

As in the past, HP compared the 
aggressively priced models with similar 
systems from IBM, Digital Equipment 
Corporation and others. 

The new models, which extend 
both the HP 3000 and HP 9000 lines, 
include: 
™@ mid-range HP 3000 Series 925 ($80,000), 
925LX ($50,000) and 935 ($150,000) systems, 
Ma high-end HP 3000 Series 955 system 
($390,000), 

@ mid-range HP 9000 Model 8358S ($45,000) 
and 835SE ($99,000) systems, and 

@ a high-end HP 9000 Model 8558S ($320,000) 
system. 

Also introduced were two entry- 
level HP 3000 business computers — the 
Micro 3000LX ($10,900) and Micro 
3000GX ($15,950). 

The HP 3000 Series 955 is the 
highest performing commercial system 
ever introduced by HP, providing 50 
percent more performance than the 
previous high-end system — the Series 
950 computer (which remains in the 
product family). 

The Series 955 is capable of sup- 
porting more than 400 users and pro- 
vides mainframe-class performance 
comparable to high-end IBM 4381 
systems and large DEC VAX systems at 
half the price. Like all of the new HP- 
PA systems, it uses a single-chip central- 
processing unit based on proprietary 
NMOS Ill VLSI (very-large-scale- 
integration) technology. This technol- 
ogy enables all of the processing power 
to be deployed on a single printed- 
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Highest Performing HP-PA Models Ever 


circuit board, resulting in higher 
reliability and lower maintenance costs. 

HP can increase the performance of 
any installed Series 950 to that of a Series 
955 by exchanging the processor board 
at the customer’s site. Increases in per- 
formance do not require customers to 
purchase entirely new systems. The 
Series 955 will be available in the first 
half of 1989. 

At the mid-range, the.Series 925 can 
support as many as 152 users and is 
comparable in performance to a DEC 
VAX 8530 at one-third the price and pro- 
vides more performance than the IBM 
9375-60 at about half the price. The 
Series 925LX has the same performance 
as the Series 925 at a lower price for 
configurations of up to 32 users. The 
Series 925 and 925LX are available 
immediately. 

The Series 935, which supports as 
many as 240 users, provides up to twice 
the performance of a Series 925 and 
about 85 percent of the performance of 
the Series 950. The system also provides 
more performance than the DEC VAX 
8550 at one-third the price and more 
performance than the IBM 9377-90 at 
about half the price. 

The Series 935 replaces the first HP 
3000 based on HP-PA (Series 930), with 
about 30 percent more performance at 
a 17 percent lower price. It will be 
available later this year. 

At the low end are the HP Micro 
3000 LX and Micro 3000GX which are 
based on traditional HP 3000 architec- 
ture. The Micro 3000LX reduces the 
price of an entry-level HP 3000 to $10,950, 
half the price of the previous low-end 
system. Both systems are targeted 
toward small businesses, branch offices 
and small departments. These low-end 
systems are available immediately. 

The HP 9000 Model 835s and 


New Systems Unveiled 


Model 835SE are the new mid-range 
members of the HP-UX family. They 
will be available this summer. 

The Model 835S is well-suited for 
computationally intensive tasks or 
multiuser environments with up to 30 
users. The Model 835SE is targeted for 
commercial and technical applications 
requiring larger configurations — up to 
70 users — such as software develop- 
ment and office work groups. 

The Model 835 systems include a 
new subsystem that offers 2.02 double- 
precision MFLOPS of floating-point per- 
formance. Using this measure, the 
Model 8358 is four times faster than a 
DEC MICROVAX 3600 at a lower price 
and 75 percent faster than a Sun 4/260 at 
a comparable price. The Model 835SE 
exceeds the performance of a VAX 8550 
and 8700 at less than one-third the price. 

Graphics workstation versions of 
the Model 835 were introduced in 
March. They include the 2.02-MFLOP 
superworkstation, the Model 835 
TurboSRX (see “The New 350/835 
TurboSRXx,” by Andy Barlow, p. 46, this 
issue). 

The Model 8558, which will be 
available in the first half of next year, 
becomes the new performance leader of 
all HP computers that run the HP-UX 
operating system. It offers more than 50 
percent more performance than the cur- 
rent high-end system, the Model 850s. 

In addition to the new systems, HP 
also introduced two new enhancements 
to the HP 9000 Model 850S: a new field- 
installable floating-point upgrade that 
doubles the unit’s floating-point per- 
formance, and a terminal expander that 
triples its terminal connectivity. 

HP also introduced the HP-FL 
fiber-optic disc interface for HP-PA 
systems. * 
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EVELOPMENT 


Lisa Burns 
Hartman 


“ 
e+ fi 
“ete A - 5 


Unless you’re 
a data center 
you 
may not have 

had this particular nightmare: 
It’s 3:00 p.m. the last day of the 
month, quarter and fiscal year. Your 


manager, 


operator comes running into your of- 
fice. He’s in a state of panic. ““The Sales 
machine is down! The entire Order Pro- 
cessing Department is screaming!”’ he 
shouts. You’re not too worried, since 
you always can RESTORE last night’s 
DBSTORE of the Order Processing 
database. But just then, the Order Pro- 
cessing data entry manager storms into 
your office. ““What do you mean, re- 
enter my data?” he says. “‘Are you crazy? 
We booked half a million dollars worth 
of business today. My people go home 
in an hour, and we still have stacks of 
P.O.’s to book!”’ he says. ‘“‘Oh boy,” you 
think, ‘“‘the entire company needs that 
data.’ This could be a long night for 
Order Processing. 

Sure, HP hardware is extremely 
reliable. However, failures do occur. 
Moreover, lightning storms, floods, fires 
and even plane crashes can endanger 
data centers and valuable hours of work. 
Re-entry of transactions after a 
RESTORE from the previous day is time- 
consuming and expensive. Also, if the 
data source is a phone call rather than 
a printed purchase order, re-entering the 
data may not even be possible. Reliable 
hardware alone is not enough to protect 
your users. 

TurboIMAGE provides excellent 
data insurance with database transaction 
logging. With logging, transactions are 
written to a log file as well as to the 
database itself. The log file then can be 
reapplied to last night’s DBSTORE, 
bringing the old copy of the database 
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Data Insurance 


TurboIMAGE Logging 


eliable hardware alone is not enough 

to protect your users. TurboI MAGE 
provides excellent data insurance with 
database transaction logging. 


back up to date (see Figure 1). No re- 
entry of data is necessary — happy 
users, happy data center staff. Here I'll 
describe TurboIMAGE logging, the dif- 
ferent types of database recovery with 
logging, and offer suggestions on how 
to implement logging within your own 
shop. 

TurboIMAGE logging, when en- 
abled for a given database, captures 
database changes in a sequential file 
which then can be used to recover from 
a system failure. This file is called the log 
file for the database. The log file con- 
tains data from any intrinsic that 
changes the contents of the database. 
This means that when a program calls 
the DBPUT intrinsic, TurboIMAGE will 
write the buffer for the DBPUT to both 
the database and to the log file. 

Similarly, data for DBOPEN, DBUP- 
DATE, DBCLOSE, DBDELETE, DBBEGIN, 
DBEND and DBMEMO intrinsics also 
will be written to the log file. Execution 
of a DBGET or DBFIND intrinsic, 
however, will not update the log file, 
since these intrinsics do not alter the 
contents of the database. When the time 
comes that a recovery is necessary, the 
log file can be used to recapture work 
done after a DBSTORE of the database 
was taken. 


Physical Integrity 
To completely ensure that the database 
is consistent following a recovery, how- 


ever, Intrinsic Level Recovery (ILR) is 
necessary. Remember that if your data- 
base contains any Automatic Master 
sets, a DBPUT intrinsic call within your 
program to add to the detail actually will 
cause a record to be added to both the 
detail and the Automatic Master set. In 
this case, TurboIMAGE logging needs to 
know whether or not the second add 
was completed before the system came 
down. The ILR file on disc contains a 
flag indicating the success of the second 
add. Thus, with ILR enabled, broken 
chains are prevented, since an entry in 
a detail set always will have an entry in 
the corresponding master set. 
Similarly, if a DBDELETE intrinsic 
is called within your program, a delete 
to a detail set will cause a record to be 
deleted from both the detail and the 
associated Automatic Master. Again, 
TurboIMAGE logging will check the ILR 
file to see whether or not the second 
delete was completed before the crash. 
Physical integrity is ensured with ILR. 


Logical Integrity 

But wait — what about details associ- 
ated with Manual Master sets? ILR 
won't help us here. Applications pro- 
grammers need to ensure that a database 
is logically intact. Only they know that 
adding a new order to the database 
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Two ways to solve your system backup problem: 
BackPack” ... and BackPack! 


backup places on data center operations. 

First, you can take the ‘traditional’ approach, 
simply substituting BackPack for HP STORE in your 
job streams. BackPack cuts backup time by 
35-50% on most systems, and halves tape usage 
as well. What's more, by incorporating DBSTORE 
into daily backup, BackPack eliminates the need to 
backup each database separately — an additional 
time and tape savings for IMAGE users. 


= ackPack offers two ways to lighten the burden 


A second alternative is to institute unattended 
backup procedures. In BackPack’s ‘‘operatorless’’ 
mode,. you start the store, mount a tape, and leave. 
BackPack fills the first reel, stores remaining data in 
compressed format to disc, and resets all store bits. 
In the morning, you copy the data to tape 
concurrent with normal system usage. For an 
unattended full dump, you need one-third of your 
total disc space free. With less space, you can 
probably still do daily backups unattended and full 
dumps partly unattended. 


With versatile options like these, BackPack solves 
just about any HP 3000 backup problem. Why not 
put BackPack to work for you? 


BackPack. From Tymlabs. 


Tymlabs Corporation m 811 Barton Springs Road m Austin, Texas 78704, U.S.A. m (512) 478-0611 m Telex 755820 
Tymlabs-APPIC m 123 Rue de Petit-Vaux m 91360 Epinay sur Orge, France m (1) 64-54-82-32 m Telex 603409 

Wick Hill Associates Limited m 424-44 High Street m Egham, Surrey, England TW20 9DP m 0784-38441 m Telex 268764 
Megatec Pty., Ltd. m 2 Brunswick Road @ Mitcham Victoria 3132, Australia m (03) 874-3633 m Telex 152692 
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means that five DBPUTs and one DBUP- 
DATE must be executed in order to add 
a complete new accounting entry to the 
database. 

This is where the intrinsics 
DBBEGIN and DBEND become impor- 
tant. By bracketing a complete transac- 
tion with DBBEGIN and DBEND intrin- 
sics, the programmer can ensure that 
TurboIMAGE logging maintains the 
relationship between Manual Master 
sets and their associated details, and be- 
tween different detail sets. Logical 
database integrity is ensured through 
DBBEGIN and DBEND intrinsic use. 


Before Roll-Back Recovery 


Transaction 1 
Transaction 2 
Transaction 3 

(incomplete) 


Database 
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Before Roll-Forward Recovery 


Transaction 1 
Transaction 2 
Transaction 3 

(incomplete) 


Database 


Log file 


Transaction 1 Transaction 2 
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Transaction 3 |: 


Transaction 3 :: 


Now we know how to preserve the 
integrity, both physical and logical, of 
our precious database. How do we go 
about saving the data entered by our 
poor friends in Order Processing? 
Assuming we already have enabled our 
database for logging, ILR and Roll-Back 
Recovery, we have a lot of options. 


Roll-Back Recovery 

If the system crash we just experienced 
was caused by a “‘soft”’ failure, we may 
be able to recover the database using 
Roll-Back Recovery. This recovery 
method, new with Turbo, allows us to 


return our database to a physically and 
logically consistent state without the 
need for a DBRESTORE and re- 
application of log files. Once the 
machine has been WARMSTARTed suc- 
cessfully, the Roll-Back Recovery pro- 
cess examines the last transaction in the 
TurboIMAGE log file and backs out the 
results of an incomplete multiset trans- 
action. Figures 1a and 1b illustrate this 
process. 

Enabling a database for Roll-Back 
Recovery requires ILR. This is so that if 
the last intrinsic written to the log file 
was a DBPUT or DBDELETE to a detail 
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After Roll-Back Recovery 


Database 


Log file 


Transaction 1 


Transaction 2 


Transaction 1 
Transaction 2 


Transaction 3 ui 
Roll-Back to the e 
last complete transaction: ° 
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After Roll-Forward Recovery 


DBSTORE 


Log file 


Transaction 1 | Database 


Transaction 2 


H Transaction 1 Transaction 2 Transaction 


Step 2  Roll-Forward through the 


last complete transaction 
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!JOB LOGONID,ADMIN/ADMPASS .MAS/MASPASS , OMSDTA/DTAPASS 


!COMMENT + 
{COMMENT | 
{COMMENT | OMSZLOGJ 
!COMMENT | 
'COMMENT | 
!COMMENT | 
!COMMENT | 
1COMMENT | OMS backup. 

| The OMS database is backed-up. 

| 

| 

/ 

: 


The log file is built. 


1 COMMENT 
1 COMMENT 
{COMMENT 
‘COMMENT 
COMMENT 
1 COMMENT 
COMMENT | 
‘COMMENT | 
'COMMENT | 
‘COMMENT | 
{COMMENT + 
!GETLOG OMSLOG; PASS~OM: 
1COMMENT + 
1COMMENT | 
1COMMENT | 


LOGGING 


STEP 20 - SET LOGID INTO DATA BASE 


{RUN DBUTIL. PUB.SYS 
SET OMS LOGID=OMSLOG 
OMS 

EXIT 
{COMMENT 
!COMMENT | 
! COMMENT 

! COMMENT 
{COMMENT 
{RUN DBUTIL. PUB. SYS 
DISABLE OMS FOR ACCESS 
ENABLE OMS FOR RECOVERY 
ENABLE OMS FOR LOGGING 
ENABLE OMS FOR ROLLBACK 
EXIT 


COMMENT | 
1 COMMENT | 
{COMMENT | 
ICOMMENT + 
TELL ADMIN.MAS + 
{TELL ADMIN.MAS | 
{TELL ADMIN.MAS | 


STEP 40 - "DBSTORE" OMS DATABASE 


OMSZLOGJ 


set with an associated Automatic Master, 
Roll-Back Recovery can check the ILR 
file to see if both parts of the transac- 
tion must be removed, or if only one 
was completed before the failure. For 
this reason, enabling a database for Roll- 
Back Recovery will enable ILR 
automatically as well. In this way, 
TurboIMAGE logging can ensure both 
logical and physical data integrity. 
Because it eliminates the need for 
a DBRESTORE and the reapplication of 
log files, Roll-Back Recovery is very 
fast. Users can be back online in as lit- 
tle as five minutes. This makes it an ex- 
tremely attractive recovery method. 


Roll-Forward Recovery 
If the system crash we just experienced 
is due to a hardware problem, especially 
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- OMSZLOGJ is used to setup an existing 
OMS database for IMAGE logging. 


The OMS log identifier is acquired for the log file. 
The logid and flags are set in the data base for the 


Flags in the database are set for logging. 


STEP 10 - SETUP EXISTING OMS DATA BASE FOR IMAGE 


STEP 30 - SET USER FLAGS PRIOR TO BACKUP OF DATA BASE 


{TELL ADMIN.MAS | 
'TELL ADMIN.MAS | 
ITELL ADMIN.MAS | 
!TELL ADMIN.MAS | 
1TELL ADMIN.MAS | 
{TELL ADMIN.MAS | 
!TELL ADMIN.MAS | 
!TELL ADMIN.MAS | 
TELL ADMIN.MAS + 
1FILE DBSTORE-OMSDB ; DEV-TAPE 
1RUN DBSTORE. PUB. SYS 

OMS 

!COMMENT + 
!COMMENT | 
!COMMENT | 
1COMMENT | 
{COMMENT + 


STEP 50 - 


PIGURE 


TAPE MOUNT FOR "OMS" 
PLEASE MOUNT A SCRATCH TAPE 


This step will perform a 


DBSTORE of the OMS Turbo 
IMAGE data base. 


BUILD NEW CURRENT LOG FILE 


1BUILD OMSLGOO1 ; CODE=LOG; DISC=10000, 32,1 


'COMMENT + 
1COMMENT | 
1COMMENT | 
1COMMENT | 


STEP60 


\TELLOP 
!TELLOP 

| TELLOP 

| TELLOP 
!TELLOP 
'TELLOP 
'TELLOP 
!TELLOP 
'TELLOP 
\TELLOP 
{TELLOP 
{TELLOP 
!COMMENT + 
COMMENT | 
'COMMENT | 
1COMMENT | 
1COMMENT | 
!COMMENT + 
IRUN DBUTIL. PUB. SYS 

ENABLE OMS FOR ACCESS 

DISABLE OMS FOR RECOVERY 

EXIT 

'TELL ADMIN.MAS: OMS LOGGING AND 
EOS 


command: 


:LOG OMSLOG, START 


STEP70 
RECOVERY. 


a disc problem, we may not be able to 
recover using Roll-Back. A “‘hard’’ 
failure forces us to use the Roll-Forward 
Recovery method. We begin with a 
DBRESTORE of the last available 
DBSTORE tape. Then, one or more log 
files are applied to the database. Roll- 
Forward Recovery will apply only com- 
plete transactions to the database. This 
means that no part of an incomplete 
logical transaction (bracketed by 
DBBEGIN and DBEND intrinsics) will be 
applied to the database, as shown in 
Figures 2a and 2b. Logical integrity is 
maintained. 

The use of Roll-Forward Recovery 
with TurboIMAGE logging doesn’t re- 
quire the use of ILR. However, ILR pro- 
vides additional protection and its use 
is recommended, especially if DBBEGIN 
and DBEND calls are not provided in the 
application programs. If ILR is enabled, 


- START IMAGE LOGGING FOR OMS 


NOTE: OPERATOR ACTION REQUIRED! 


Please start IMAGE logging for 
OMS by typing the following 


~ RESET OMS DATABASE FOR ACCESS AND DISALLOW 


DBSTORE HAS COMPLETED 


and the last intrinsic written to the log 
file was a DBPUT or DBDELETE to a 
detail set with an associated Automatic 
Master set, Roll-Forward Recovery will 
check the ILR file to see if both parts of 
the transaction were completed. If not, 
neither part will be applied. Again, 
logical and physical data integrity are 
maintained. 

Because of the need for a tape 
mount and a DBRESTORE, Roll- 
Forward Recovery is certainly more 
time-consuming than Roll-Back. How- 
ever, it’s the only choice in the case of 
a hard crash. Also, it’s certainly faster 
than having our poor Order Processing 
friends re-enter their data. Depending 
on how many transactions have been 
processed against the database, users 
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professional press publications 


Professional Press launched the DEC-specific publishing industry in 1979 with the publication of its 
first DEC magazine RSTS PROFESSIONAL. 


Today Professional Press offers two DEC-oriented publications and a third, geared to the Hewlett- 
Packard marketplace. Plus two important texts for computing pros who want to learn about C 
language and VAX/VMS. 


HP PROFESSIONAL 

A monthly magazine written for professional users and 
managers of Hewlett-Packard’s business/commercial and 
technical computer systems. With 30,220 buyer-qualified 
subscribers*, it offers by far the largest and most clearly 
targeted circulation in its marketplace. 


DEC PROFESSIONAL 

The largest circulation DEC publication in existence 

— 100% buyer qualified** and dedicated to improving staff 
and equipment performance at DEC installations. 


VAX PROFESSIONAL—The Software Journal for VMS 
This bimonthly publication is the only technical journal 


VAX — dedicated solely to the users of VAX/VMS. It’s the source 


De Ae 
professiona 


of practical advice on how to write better software and 
make better use of the hardware on every VAX system 
— from the MicroVAX to the 8800. 


6 


INTRODUCTION TO VAX/VMS, SECOND EDITION 
This revised and expanded self-teaching text explains and 
| illustrates how to use VAX/VMS systems. Easy to learn for 
Introduction to a the computing novice . . . an excellent reference for 
VAX/VMS ; 

VAX/VMS pros. Covers the basics and teaches systems 
and programming as well, plus glossary and appendices. 
Authors: David Bynon and Terry Shannon. 


LET’S C NOW 

A complete guide to learning C language in two 
volumes. Over 300 pages in 26 chapters in a self- 
instructing workbook format. All the information needed 
to become proficient in C. Plus chapter summaries, 
glossary, and author Rex Jaeschke’s hints and 
suggestions. 


PENI 


For More Information Call (215) 542-7008 
HP48802 


*HP Professional, December 1987 BPA Publisher's Statement. 
**DEC Professional, December 1987 BPA Publisher's Statement. 


ELABORATE 
EXTENSIONS 


SIX COLUMNS 
(ENDS TERMINATE 
INTHEXAGONAE 
PLATES—-NORMAL 
TO THE SIDES 
AND OF GREATER 
DIAMETER THAN 
THE COLUMN) 


02 


SPECIAL NOTE 
EXECUTE IN MANUAL 
MODE-FOR OPTIMUM 

INDIVIDUALITY 


~SNOWELAKE 695. 695 _ 


When Every Order is Different... 


You Need Hands-On Control Of Job Planning 
And Costing. 


If your company manufactures made-to-order 
products or provides services on a contract basis, 
you re in the order-driven business. Which means 
you need a management information system to 
schedule work and track costs for each order. 
The problem is finding a software package to 
handle the job. 


Virtually every software package on the market 
today is driven by sales forecasts and inventory 
requirements. Which is fine for large-volume 
manufacturers of standard goods, but inadequate 
for the order-driven business. 


So we developed JOBSCOPE—software that 
gives you hands-on control of job planning and 
costing. JOBSCOPE is the software standard for 
manufacturers and service companies that operate 
on an order-by-order basis. 


Using JOBSCOPE with a Hewlett-Packard 

HP 3000 system, you can ensure accurate 
estimates and work scheduling, efficient 
manufacturing, and delivery of services. 
JOBSCOPE permits constant cost updates and 
materials tracking, from initial bidding to final 
delivery—all in one easy-to-operate system. 


For more information on JOBSCOPE and how 
it can address your management information 
requirements, call 1-800-443-5794, or write to 
JOBSCOPE, 555 N. Pleasantburg Dr., Suite 214, 
Greenville, SC 29607. We'll show you why an 
off-the-shelf software package is perfect for 
your business. 


‘ies © Yul \\\\™ 
i O Mi 


The Software Standard for the ee Business 


See us at AMS '88, Booth #1344 
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FIGURE 


{JOB OMSRECVJ ,ADMIN/ADMPASS .MAS /MASPASS , OMSDTA/DTAPASS !RUN DBRECOV. PUB. SYS 
!COMMENT +------------------- ee a Oe Be RECOVER OMS 

TCOMMENT | RUN 
{COMMENT OMSRECVJ - OMSRECVJ is used to restore the OMS ! COMMENT 
{COMMENT | 
! COMMENT 

| COMMENT 

! COMMENT 
!TELLOP 
!TELLOP OMSRECVJ - STEP 50 | TAPE MOUNT FOR "OMS" 

!TELLOP + PLEASE MOUNT A SCRATCH TAPE| 
TTELLOP | 
1 TELLOP This step will perform a DBSTORE of the | 
1! TELLOP OMS IMAGE database. 


! COMMENT 
1 COMMENT 
‘COMMENT 
1 COMMENT 
1 COMMENT 


database and apply the pending 
transactions from the log file 
to bring the OMS database back 
to a current status. 


STEP 50 - "DBSTORE" OMS DATABASE 


1 COMMENT 
1 COMMENT 
| COMMENT 
{COMMENT 


in the data base appropriately set for recovery. The 
OMS database is then restored and the pending 
transactions applied from the IMAGE log files. 
A new log file is created, after which the log process 


! COMMENT 
{COMMENT 
{COMMENT 
| COMMENT 
! COMMENT 
{ COMMENT 
1COMMENT | 
1COMMENT | 


is started. 


{TELLOP +--- 
1TELLOP | OMSRECVJ 
{TELLOP | 
{TELLOP | 
{TELLOP | 
ITELLOP 
1TELLOP | 
ITELLOP | 
| 
+ 


- STEP 10 | 


in the following command: 


_ :LOG OMSLOG, STOP 
ITELLOP 
1 TELLOP 


1COMMENT | 


!COMMENT | STEP 20 - "PURGE" OMS DATABASE 


RUN DBUTIL. PUB. SYS 
PURGE OMS 
EXIT 
COMMENT + 
ICOMMENT | 
1COMMENT | 
COMMENT | 
COMMENT + 
!TELLOP 
ITELLOP | OMSRECVJ - STEP 30 | TAPE MOUNT FOR "OMS" 


STEP 30 - RESTORE OMS DATA BASE 


1TELLOP [----- =---+-----------+ PLEASE MOUNT LAST OMS 


TELLOP | 
{TELLOP | 
ITELLOP | 
{TELLOP | 
ITELLOP + 
FILE DBRESTOR-OMSDB ; DEV-TAPE 
{RUN DBRESTOR. PUB. SYS 

OMS” 


DATABASE BACKUP TAPE 


DBRESTOR of OMS data base 


(COMMENT 4---------------------------------- => — 


COMMENT | 
COMMENT 

. !COMMENT 
1 COMMENT 


STEP 40 - RUN DBRECOV 


should be back online within 45 minutes 
or less. 

So, you say, sounds great, but what 
is the cost of this data insurance? Well, 
nothing is free, but TurboIMAGE log- 
ging is very cheap. Long gone are the 
days when enabling a database for log- 
ging caused significant performance 
problems. I would challenge a user to 
notice any performance difference today 
between a database enabled for ILR and 
TurboIMAGE logging and a database 
without it. However, there are some 
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| 
| 
{ 
{ 
COMMENT | The log process for OMSLOG Id is stopped and flags 
| 
{ 
| 
{ 
| 
| 


Please stop IMAGE logging for OMS by typing 


CPE OS OO + 


!TELLOP 

| TELLOP 

!FILE DBSTORE=OMSDB ; DEV-TAPE 
1RUN DBSTORE, PUB. SYS 

OMS 
1COMMENT + 
{COMMENT | 
COMMENT | 
!COMMENT | 
COMMENT | 
1COMMENT + 
!PURGE OMSLOG3D 

{RENAME OMSLOG2D , OMSLOG3D 
!RENAME OMSLGOO1, OMSLOG2D 


STEP 60 - PURGE OLDEST GENERATION OF LOG FILES AND 
BUILD NEW CURRENT LOG FILE 


{BUILD OMSLGOO] ; CODE=LOG; DISC=10000, 32,1 


| COMMENT 
{COMMENT | 
{COMMENT | 
{COMMENT | 
1COMMENT | 
'COMMENT | 
‘COMMENT | 
COMMENT + 
!RUN DBUTIL. PUB. SYS 
ENABLE OMS FOR ACCESS 
DISABLE OMS FOR RECOVERY 
EXIT 

' COMMENT 
1COMMENT | 
! COMMENT 
‘COMMENT 

! COMMENT 


1 TELLOP 
!'TELLOP 
!TELLOP 
!TELLOP 
!TELLOP 
!TELLOP 
!TELLOP 

1 TELLOP 
!TELLOP 
!{TELLOP 

I TELLOP 
ITELLOP | 
{TELLOP + 
1 EOS 


things to be aware of with logging: 

First, databases must be enabled for 
logging. For maximum flexibility — to 
allow both Roll-Forward and Roll-Back 
Recovery — databases should be en- 
abled for ILR and for Roll-Back. 
Jobstreams to enable these capabilities 
can be supplied by the application teams. 
Figure 3 is an example of a jobstream to 
enable a database for Roll-Forward and 
Roll-Back Recovery. Note that since 
Roll-Back Recovery is enabled, ILR will 
be enabled automatically. Figure 4 shows 
examples of executing Roll-Forward 
Recovery against a database. 

Next, logging must be explicitly 


:LOG OMSLOG, START 


| 
~ ENABLE OMS FOR ACCESS AND DISABLE OMS FOR | 
RECOVERY TO ALLOW USERS TO ACCESS 
THE DATABASE, LOG TRANSACTIONS, AND NOT 
ALLOW RECOVERY. 


STEP 80 - START IMAGE LOGGING FOR OMS 


Please start IMAGE logging for OMS by typing 
in the following command: 


started and stopped. Jobstreams should 
be written by the application team and 
supplied with software. Figure 5 shows 
an example of a daily logging job. 

Another thing to be aware of is 
that, like any other file, log files take 
space. If you log your files to disc, you 
must have adequate space for the files. 
If you’re already low on disc space, this 
can be a problem, since all activity 
against a database will come to a 
screeching halt if there’s no space 
available in the log file. 

An additional warning about log- 
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or maximum flexibility — to allow both 
Roll-Forward and Roll-Back Recovery — 
databases should be enabled for ILR 


and for Roll-Back. 


ging transactions to disc files involves 
the problem of a disc failure. Since all 
data on a particular drive may be irre- 
coverable in the case of a head crash, care 
must be taken to place the disc log file 


on a separate logical device from the 
datasets in the database being logged. 
This way, if the database drive takes a 
hit, the log file still can be used. Ap- 
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paying royal prices. 


maintenance. 


you come up with a winner, every time. 
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In today’s rapidly expanding and highly competitive computer 
marketplace, making the right move in equipment and service options 
takes careful strategy. Sometimes, buyers “Play it safe” by purchasing 
well known, high quality products from the manufacturers, and end up 


HyPoint Technology chose to concentrate our expertise on Hewlett 
Packard and their high quality 3000 series. By offering previously 
owned HP equipment, often more reliable than brand new components, 
at costs of up to 50% less, we are leading our customers to make the 
right moves. And this equipment is guaranteed eligible for 


When you buy direct from HyPoint Technology, you are 
guaranteed to get quality selection, fast delivery, and performance you 
can depend on. Add this to our low price and professional service and 


[cae TOGA 1-800-231-5500 


4343 East Royalton Road ¢ Cleveland, Ohio 44147 © (216) 526-0323 
Specializing in the full line of HP 3000 hardware. 


plication teams can specify the LDEV 
when BUILDing the log file. This is 
done in the daily logging job shown in 
Figure 5. 

An alternative is to log transactions 
to tape. However, this requires a 
dedicated tape drive. Furthermore, tape 
logging can be cumbersome and error- 
prone, since operator intervention is re- 


7) WH If your job depends 
: | | on your computer... 
why haven't we 
heard from you yet? 


Best Power Technology’s UPS systems deliver clean, 
computer grade power more reliably, more efficiently, 
and more quietly than any other. With less heat, too. Best 
technology represents a true breakthrough in UPS design, 
and never relies on the raw incoming AC line as a backup. 


Find out more about the elegant simplicity of a Best UPS. 
Find out why we’re more reliable, and why we cost less 
to own, less to operate. Find out why Best is #1 in the 
world.* Call for our NEW FREE CATALOG today! 


Call 1-800-356-5794, ext. 3170 TODAY! 
In Wisconsin call (608) 565-7200, ext. 3170 


"3ESP 


Best Power Technology, Inc. 
P.O. Box 280, Necedah, Wisconsin 54646 


“‘Advanced Technology . . . for less.”’ 


“The world’s largest manufacturer of single phase UPS, based on KVA shipped. 


quired to change tapes. This can lead to 
over-writing data, or to the stopping of 
activity against the database if the tape 
becomes full and another is not 
mounted. 

Finally, to ensure logical consis- 
tency, programs running against a data- 
base must be coded using the DBBEGIN 
and DBEND intrinsics. This will ensure 
that only complete transactions are 
posted to the database. If DBBEGINs and 
DBENDs aren't used, logging still can be 
used, but only physical integrity 
(through ILR) will be ensured. 

How is logging used within our 
shop? First, not all application databases 
are enabled for logging. For some fairly 
stable resource files, like our validity 
table database, logging is unnecessary 
and isn’t used. Since this file is updated 
only once a month, it’s easy to recover. 
Update transactions sent from a central 
source simply can be reapplied. In this 
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case, the updates and the update pro- 
gram act as a substitute for TurboIMAGE 
logging. 

For our volatile, heavy data-entry 
database applications, however, logging 
has been enabled by applications teams. 
For example, the repair order dispatch- 
ing application has been using logging 
for many years. For this application, data 
entry input comes via telephone calls 
from customers needing service. This 
means that re-entering data is not only 
undesirable, but raay be impossible! 
Logging ensures that no data will be lost 
in the case of a failure. 

Our sales order processing system 
also now makes use of logging. In the 
past, this system made use of a central 
order file as a backup and insurance in 
the case of a system failure. With a new 
enhancement, not all data entered is 


!JOB OMSBKUPJ ,ADMIN/ADMPASS .MAS /MASPASS , OMSDTA/DTAPASS ; OUTCLASS=XDEV, XRI 


! COMMENT 
! COMMENT 
{COMMENT 
! COMMENT 


OMSBKUPJ 


OMSBKUPJ is used to backup the OMS 
database and start a new logging 


passed on to the central file. This makes 
logging mandatory for data recovery. 

The application team has just com- 
pleted the full implementation of 
DBBEGIN and DBEND calls around 
multidataset transactions. This will en- 
sure that only complete transactions are 
written to the database. A sample pro- 
gram is shown in Figure 6. 

Applications within our shop have 
supplied the data center staff with 
jobstreams to enable databases for log- 
ging, ILR and Roll-Back. These 
jobstreams also are careful to place log 
files on specific drives, away from the 
database’s datasets. They also have sup- 
plied jobs to stop logging, store the 
database and start logging again. Finally, 
they have supplied jobs to recover the 
database in both Roll-Forward and Roll- 
Back methods. 


!TELLOP + 
!TELLOP | 
'TELLOP | 
!TELLOP 


Our experience with recovery 
situations is blessedly little! Some sites 
who have had major applications en- 
abled for logging for years have never 
had to recover. However, logging 
recovery has been tested for each ap- 
plication using it, in rehearsal for what 
we hope never occurs. The few sites 
who have experienced power surges and 
other problems have recovered suc- 
cessfully and quickly with logging. 

Implementing logging within your 
own shop will help you avoid that fiscal 
year-end situation I described earlier. 
Hopefully, the examples provided here 
will help you. Section 7 (Maintaining 
the Database) and Section 8 (Using Data 
Base Utilities) of the TurboIMAGE 
Manual can offer further information 
and assistance. 

HP hardware and software is ex- 


FIGURE 


STARTLOGJ- STEP 30 | TAPE MOUNT FOR "OMS" 
+ PLEASE MOUNT A SCRATCH TAPE] 


! COMMENT 
| COMMENT 
| COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
{COMMENT 
! COMMENT 


cycle. 


Flags are set via DBUTIL prior to STOREing the data 
base and OMS backed-up. The logging 

files are then re-initialized, after which the log 
process is started and the data base flags reset for 
on-line updating. 


| 
| 
| 
| 
| 
i 
| 
| 


es 


ECOMMENT | 


! COMMENT 
! COMMENT 
! COMMENT 
!TELLOP 
1 TELLOP 
!TELLOP 
!TELLOP 


|STEP 10 - STOP IMAGE LOGGING FOR OMS 
| 


es 


{OMSBKUPJ - STEP 10 


| 
| Please stop IMAGE logging for OMS by typing in 


ITELLOP | 


1 TELLOP 
!TELLOP 
! TELLOP 
! COMMENT 


:LOG OMSLOG, STOP 


{COMMENT | 


! COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
' COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
! COMMENT 
1! COMMENT 


STEP 20 - THE USER ACCESS FLAG IS DISABLED SO THAT 
IF THE DATABASE IS RESTORED FROM THE ( 
BACKUP MADE IN THE NEXT STEP, USERS WILL 
NOT BE ABLE TO ACCESS THE DATABASE UNTIL 
ALL THE RECOVERY STEPS HAVE COMPLETED. 


READY FOR "DBRECOV" IF THE BACKUP IS 
RESTORED. : 


LOGGING AND ILR ARE ENABLED FOR DBSTORE 


| 
| 
| 
| 
| 
| 
| RECOVERY IS ENABLED SO THE DATABASE WILL BE 
| 
| 
| 
| 
| 


+ 


!RUN DBUTIL. PUB.SYS 
DISABLE OMS FOR ACCESS 
ENABLE OMS FOR RECOVERY 
ENABLE OMS FOR LOGGING 
ENABLE OMS FOR ROLLBACK 


! COMMENT 
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STEP 30 - "DBSTORE" OMS DATABASE 


!TELLOP This step will perform a DBSTORE of the 
!TELLOP OMS database. 


{FILE DBSTORE=OMSDB ; DEV=TAPE 
RUN DBSTORE. PUB. SYS 

OMS 
{COMMENT 
1COMMENT 
1 COMMENT 
! COMMENT 
1 COMMENT 
! COMMENT 
1PURGE OMSLOG2D 

|RENAME OMSLOG2D , OMSLOG3D 

!RENAME OMSLGOO1, OMSLOG2D 

{BUILD OMSLGOO1;CODE=LOG;D1SC=10000, 32,1;DEV=7 


STEP 40 - PURGE OLDEST GENERATION OF LOG FILES AND 


BUILD NEW CURRENT LOG FILE 


ee + 


COMMENT | STEP 50 - START IMAGE LOGGING FOR OMS 
'COMMENT | : 

'TELLOP + . 

!TELLOP | OMSBKUPJ - STEP 50 | 

!TELLOP 
{TELLOP | 
!TELLOP 
'TELLOP 
!TELLOP 
!TELLOP 
ITELLOP | 


Please start IMAGE logging for OMS by typing 
in the following command: 


:LOG OMSLOG, START 


!COMMENT 
! COMMENT 
!COMMENT 
1COMMENT 
{COMMENT 
1 COMMENT 
{COMMENT 
!COMMENT 
1 RUN DBUTIL. PUB. SYS 
ENABLE OMS FOR ACCESS 

DISABLE OMS FOR RECOVERY 


STEP 60 - RESET OMS DATABASE ACCESS AND 
LOGGING FLAGS TO ALLOW USERS TO ACCESS 
THE DATABASE, LOG TRANSACTIONS, AND NOT 
ALLOW RECOVERY. : 


ITELLOP | 
ITELLOP + 
EOS 


OMSBKUPJ - 
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tremely reliable. Murphy and natural 
disaster still can produce expensive data 
processing disasters, however. Wouldn’t 
you sleep better at night knowing that 


by implementing logging, you’ve done 
all you can to prevent data loss? I know 
I do. —Lisa Burns Hartman manages an in- 
ternal business software programming team at 


Hewlett-Packard Corporate Headquarters, 
Palo Alto, CA. 


Would you like to continue to see articles on this topic? 
Enter on reader card 


yes 348 no 347 


AG ERB 


2110-ADD-ENTRY. 
ee & eR eR KH FR RR RR Re RR 


DB-END. 


woe Ke ee RR RR RR ROR ROR Re x 


THIS PARAGRAPH ADDS A NEW USER TO THE PARAMETER THIS PARAGRAPH IS USED TO END TRANSACTION LOGGING. 
DATABASE. THE TRANSACTION WILL NOT BE LOGICALLY 
COMPLETE UNTIL THE USER IS ADDED TO BOTH THE 

MANUAL MASTER DATASET "SUPERVISOR-MAST" AND TO THE 
DETAIL DATASET "SUPERVISOR-DTL". FOR THIS REASON, | 
THE TRANSACTION IS BRACKETED BY DBBEGIN AND DBEND 
IMAGE CALLS. WHEN RECOVERY IS EXECUTED, THE DATABASE 
WILL BE LOGICALLY CONSISTENT, AS EITHER BOTH DBPUT’s 
WILL BE COMPLETED, OR NEITHER ONE WILL. : 


ICP-BASE 

ACP TEXT 
ICP-TEXTLEN 
COME - FROM-NUM 


INPUTS: 


OUTPUTS: NON-ERROR STATE ERROR STATE 


ICP-STATUS 
ERROR - FLAG 
ERROR-MSG 
COME-FROM-NUM (UNCHANGED) 


ICP-STATUS 


re ee ee 
a eS 


ek FX RR eK ROR Rk RR RR RK 


eee HHH HH HH HH FF HK HK 
ARKH EE He HHH XH He 


MOVE "2110" TO PARAGRAPH-NUM. 


x RX Re ee K KF KX & RK KK kK EE KR Re Ke 


MOVE ALL SPACES TO NEW-SUPR-NAME 
SUPR- INFO. 
MOVE SUPR-NAME OF SUPR-BR-SCREEN TO SUPR-NAME OF SUPR-INFO. 
MOVE BRANCH OF SUPR-BR-SCREEN TO BRANCH OF SUPR-INFO. 
MOVE SUPR-INFO TO ICP-BUFFER. 
MOVE ICP-ALL-LIST TO ICP-LIST. 


MOVE SPACES TO ERROR-FLAG. 


CALL "DBEND" USING ICP-BASE 
ICP-TEXT 
ICP-MODE1 
ICP-STATUS 
*Add to SUPERVISOR master ICP-TEXTLEN. 
IF ICP-COND-CODE = 0 
GO TO DB-END-EXIT 


PERFORM DB-BEGIN THRU DB-BEGIN-EXIT. 
MOVE SUPERVISOR-MAST TO ICP-DSET. 
PERFORM DB-PUT THRU DB-PUT-EXIT. 
ELSE IF ICP-COND-CODE = -153 AND 
ICP-BEGIN-CODE = 71 
MOVE 0 TO ICP-BEGIN-CODE, ICP-COND-CODE 
GO TO DB-END-EXIT 


*Add to SUPERVISOR detail. 


MOVE SUPERVISOR-DTL TO ICP-DSET. 
PERFORM DB-PUT THRU DB-PUT-EXIT. 


PERFORM DB-END THRU DB-END-EXIT. oe 


MOVE "I" TO ERROR-FLAG 

MOVE ICP-BASE TO ERR-FILE 

MOVE "DBEND FATAL ERROR" TO ERR-MSG 
MOVE ICP-STATUS TO IMAGE-GEN-STATUS 


GO TO 9999-FATAL-ERROR-EXIT. 


*SHOW "SUCCESSFUL ADD" MESSAGE 


MOVE SPACES TO V-MESSAGE. 
MOVE "SUPERVISOR WAS ADDED SUCCESSFULLY" TO V-MESSAGE. 
PERFORM VIEW-PUTWINDOW THRU VIEW-PUTWINDOW-EXIT. 
DB-END-EXIT. EXIT. 
2110-EXIT. EXIT. 
DB-PUT. 
te Ree KR KR RW Re RR OK RR RE KR eR CG 
DB-BEGIN. 
oh THIS PARAGRAPH IS USED TO ADD NEW ENTRIES TO A MANUAL 
MASTER OR DETAIL DATA SET. THE DATA BASE MUST BE OPENED 
THIS PARAGRAPH IS USED TO BEGIN TRANSACTION LOGGING. IN ACCESS MODE 1, 3, OR 4. 
INPUTS: ICP-BASE 
ICP-TEXT 
ICP-TEXTLEN 
COME~-FROM-NUM 


INPUTS: ICP-BASE 
ICP-DSET 
ICP-LIST 
ICP-BUFFER 

: COME - FROM-NUM 
NON-ERROR STATE 


is haniemsensastamtanamarmniemtentantnmeeten’ 


ICP-STATUS 


OUTPUTS: ERROR STATE 
wecseeessss 
ICP-STATUS 
ERROR- FLAG 
ERROR -MSG 


COME-FROM-NUM (UNCHANGED) 


OUTPUTS: NON-ERROR STATE 


Same 


ICP-STATUS 


ERROR STATE 

ICP-STATUS 

ERROR - FLAG 

ERROR -MSG 

COME-FROM-NUM (UNCHANGED) 


tee eee tHE HH HEH HK 
RX HHKAKKHH ARKH HEHE 


x eX kK kK ee EK KE KE eK KK KE KE KE KR Ke 


ee ee HHH HHH HH HH NM HH HH 
ee RRR HH HH HX HF HH + FX 


sk 


BR OR eR OR OO ee ee 
MOVE SPACES TO ERROR-FLAG. 
MOVE SPACES TO ERROR-FLAG. 
CALL "DBBEGIN" USING ICP-BASE 
ICP-TEXT 
ICP-MODE1] 
ICP-STATUS 


ICP-TEXTLEN. 


CALL "DBPUT" USING ICP-BASE 
ICP-DSET 
ICP-MODE1 
ICP-STATUS 
ICP-LIST 
IF ICP-COND-CODE = 0 OR = 71 ICP-BUFFER. 
MOVE ICP-COND-CODE TO ICP-BEGIN-CODE 
MOVE 0 TO ICP-COND-CODE 


GO TO DB-BEGIN-EXIT 


IF ICP-COND-CODE = 0 
GO TO DB-PUT-EXIT 


ELSE : 
MOVE "I" TO ERROR-FLAG 
MOVE ICP-BASE TO ERR-FILE 
MOVE "DBBEGIN FATAL ERROR" TO ERR-MSG 
MOVE ICP-STATUS TO IMAGE-GEN-STATUS 
GO TO 9999-FATAL-ERROR-EXIT. 


ELSE 
MOVE "I" TO ERROR-FLAG 
MOVE ICP-BASE TO ERR-FILE 
MOVE “DBPUT FATAL ERROR" TO ERR-MSG 
MOVE ICP-STATUS TO IMAGE-GEN-STATUS 
GO TO 9999-FATAL-ERROR-EXIT. 


DB-BEGIN-EXIT. EXIT. DB-PUT-EXIY. EXIT. 
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NEW PRODCCTS : 


Continued from page 24. 

links to MPE/V systems using the same ver- 
sion of BACKCHAT running in compatibil- 
ity mode. 

The company also announced immedi- 
ate availability of its Q-GEN reporting 
system in both native and compatibility 
modes. In addition, the native mode version 
generates native mode compiled report pro- 
grams that reinforce the high performance 
of this product. 

Full support of FLEXIBASE (its data- 
base management utility) on MPE/XL also 
is available. 

Contact Randy Safier, Proactive Systems, 

P.O. Box 7102, Bloomfield Hills, MI 48302; 

(800) 356-7117; in Michigan (313) 333-7200. 
Enter 394 on reader card 


R1I030 Collects 
Simultaneous Data 


Rapid Systems recently announced the 
R1030, a four-channel datalogger for PC 
XT/AT and compatibles. It collects eight-bit, 
simultaneous data continuously in real time 
to disc, printer or screen at rates of 10KHz 
and above, depending on your computer type 
and configuration. 

The turnkey R1030 contains software 
and hardware to get users up and running 
in two minutes. The menu-driven software 
allows you to pass data directly to disc, 
printer or monitor in real time. Disc storage 
data format is well-documented so it can be 
readily retrieved for analysis. 

Product highlights include one- to four- 
channel simultaneous acquisition with 
multiplexing, internal/external analog/digital 
triggering, programmable 


Mil. 


The R1030 four-channel datalogger collects eight-bit, simultaneous data in real time 
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start/stop time, burst mode for short high- 
speed data collection, Epson printer support, 
scrolling feature for data viewing, and more. 
Contact Rapid Systems, 433 N. 34th St., 
Seattle, WA 98103; (206) 547-8311. 
Enter 374 on reader card 


Touchstone |.6 Improves 
Simulation Program 


EEsof Inc. has introduced Touchstone 1.6, the 
newest generation of its linear simulation 
program for the design, analysis and op- 
timization of microwave/RF circuits. 

Touchstone 1.6 ($9,900) features a new 
sparse admittance matrix reduction capabil- 
ity, full-feature screen editor commands, in- 
creased variable and equation faculties and 
more. 

Touchstone 1.6’s capability to perform 
sparse admittance matrix reduction of circuits 
lets you analyze large, complex circuits faster 
and provides more efficient use of computer 
memory. This technique offers an alternative 
and an addition to the existing scattering 
parameter reduction analysis presently avail- 
able in Touchstone. 

The user interface has been enhanced 
with new full-screen editor commands, in- 
cluding search and replace; repeat find com- 
mand; file read/insert; and select, delete, 
move, copy and undo block. These features 
simplify the preparation of circuit files, 
especially large circuit files, where sections 
of code are repeated and/or available to be 
read from separate files. 

Up to 250 variables plus equations can 
be represented in a circuit file. This feature 

offers you.a greater capability 
to model relationships and 


to disc, printer or screen. 


characterize non-standard or proprietary cir- 
cuit parameter relationships. 

Touchstone 1.6 is available on the HP 
9000 Series 300, IBM PCs and compatibles, 
DEC VAX series, Apollo and Sun 
Microsystems. 

Contact Donn Mutch, EEsof, Inc., 5795 
Lindero Canyon Rd., Westlake Village, CA 
91362; (818) 881-7530. 

Enter 397 on reader card 


T.S.1. To Distribute 


Communications Software 


371355 (Alberta) Limited has appointed 
Timesharing Inc. (Jacksonville, FL) as the sole 
distributor of the HPE3 range of PC to HP 
3000 communications software in the U.S. 
and Canada. 

T.S.I. will be selling HPE3 through its 
own sales network of offices in Boston, New 
York, Chicago, Atlanta, Orlando, Denver, 
Jacksonville and Dallas, and through Value 
Added Resellers such as Micro Marketing 
and Sales Inc. of New York. T.S.I. will be 
selling HPE3 in tandem with its own range 
of external disc subsystems for the Hewlett- 
Packard minicomputers. 

HPE3 is the second-generation evolu- 
tion of the HPE2 product, developed in 
association with the Plessey Company in the 
U.K. and includes features such as a script 
processor/command language for the auto- 
mation of PC-host sessions and file transfers, 
and online user-definable help. 

Contact Glenn Johann, Timesharing Inc., 
Jacksonville, Florida; (800) 222-DISK. 
Enter 375 on reader card 


CAPTURE, MANAGER Run 
On 800 Series Under UNIX 


Industrial Computer Corporation has an- 
nounced the release of its CAPTURE and 
MANAGER product lines running under 
UNIX on HP’s 800 Series Precision 
Architecture systems. 

CAPTURE was made a member of HP’s 
National Account Program (NAP) in April 
1987. It has been used to provide Shop Floor 
Data Collection and Control applications in 
a wide range of industries. 

ICC also reports discussions with HP’s 
European Marketing Center (EMC) in Lyon, 
France. ICC signed licensing agreements 
with Systems Integrators in Holland and the 
United Kingdom last year and is targeting 
availability of the first non-English versions 
of its products later this year. 

Contact Industrial Computer Corp., 6065 
Barfield Rd., Suite 114, Atlanta, GA 30328; 
(404) 255-8336. 

Enter 390 on reader card 
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Expose the 


| z your 


HP3000 with CIA. Gain the power 
to manipulate it simply, quickly. 


This is top secret from Down Under. 

CIA is simply operating in Australia. 

CIA stands for CPU I/O Analyser. It’s the best 
way to improve the performance of your HP3000 
without spending a fortune. And nothing, but nothing 
beats it for simplicity. 


REVEAL ALL WITH CIA. 

CIA simply and clearly displays all activity 
on your HP3000. Its carefully structured screens and 
reports give you quick and easy access to information 
vital to fine tuning your installation. 


ON-LINE MONITOR 

SPILLS THE BEANS. 

It's so simple! CIA displays a heading and 
six full screens for on-line monitoring. Switch between 
screens with just one function key, 


24-HOUR STAKE OUT. 

CIA has a simple answer for reports on 
machine activity over extended periods. It monitors 
the system by taking ‘snap shots’ at intervals specified 
by you. Nothing complicated at all. 

EXPERT DETECTIVE’S GUIDE. 

CIAs manual is a model of clear, simple com- 
munication. You are briefed and guided through all the 
workings of your HP3000 and given all the pointers you 


need to collar culprits. Ve 


GLOBAL EYE. 

CIA delivers all the goods on global activity to 
you, allowing you to review global CPU, memory and 
Disc I/O as well as individual processes activity. All 
simultaneously and simply. 


CONCENTRATED POWER. 

Want to narrow your field of investigation? CIA 
simply provides a comprehensive set of filters that 
allow you to concentrate on the important and ignore 
the unimportant. 


PUT THE ‘CPU HOG’ IN ITS PLACE. 

When your machine is unexpectedly attacked 
by that CPU Hog, you simply change the hog’s queue 
priority with CIA. Presto! Everything's back to normal. 


NO NEED TO STEAL EXTRA FUNDS 
OR LAUNDER MONEY. 


CIA is remarkable indeed. But maybe the cost is 
CIAs most remarkable feature of all. You dont need a 
bundle of money to pay for it. 


FREE DEMONSTRATION. 

Arrange for our free demonstration of CIA 
today. Let us show you how CIA can simply and quickly 
put you in control of your HP3000. 

Remember, more control over your HP3000 


gives you more control over your career! 
ENTER 108 ON READER CARD 


FAX DIRECT TO +6124845709 IN AUSTRALIA. 


To: Facer Information Design 
PO Box 270, Epping, NSW 2121, Australia. 


Yes. Please send mea free demo tape of CIA. 
S| Yes. Please send mea free CIA manual. 


4 Yes. Please call and tell me more about CIA. S 


To speak to us personally at our secret 
CIA Australian base, ring +61 2 484 3979 
after 4 pm US time. 
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SIMPLY EXPOSES SECRETS. 


NEW PRODUCIS 


BayTech Develops 
Data Exchange System 


Baylech has developed a high-performance 
Data Exchange System, Model 24, that 
allows peripheral sharing, computer-to- 
computer communication plus buffering of 
print data. 

The unit has a 16-bit CPU, plus multi- 
ple high-performance I/O ‘processors that 
allow super high-speed transfer of data 
demanded by new faster computers and 
software. 

Each Model 24 ($895 - $1,895) is 
customized by combinations of serial and 
parallel ports installed in four-port I/O 
modules to a maximum of 24 total ports. 
Ports are user-set as computer or peripheral 
ports, and data input and output are 
simultaneous on all ports. The standard 
512-KB buffer is expandable up to 412 MB. 
Computer-to-computer communication 
provides file transfer and database sharing 
capabilities concurrent with all operations. 

The Model 24 is fully compatible with 
virtually all computers, printers, plotters, 
modems and other peripherals. 

Contact Bay Technical Associates, 200 N. 
Second St., Bay St. Louis, MS 39520; 
(601) 467-8231. 

Enter 373 on reader card 


Image-Pro II Provides 
New Interface 


Media Cybernetics has released Image-Pro 
II, a new version of its image processing 
software. 

Image-Pro II has a new interface and 
many enhancements. It gives users an option 
to select a single-monitor configuration with 
pull-down menus on the display monitor, or 
a dual-monitor configuration in which the 
menus appear on the system monitor. 

Image-Pro II also provides free-form 
processing, a feature that allows processing 
on “‘n vertex polygonal areas,’ which users 
can specify by tracing the area they wish to 
process. 

A new Install program walks the user 
through the procedure step by step. It creates 
the necessary directories and copies relevant 
files. 

In Image-Pro II, Media Cybernetics in- 
troduces the HALO Format File (HFF), a 
new file format. HFF is an extension of the 
Tagged Interchange File Format (TIFF), 
which is endorsed by Aldus, Microsoft and 
Hewlett-Packard. It allows faster reading and 
writing of images and adds the ability to 
store the entire image definition in one file. 
HFF also will be portable across the family 


86 


BayTeéch’s high-performance Data Exchange System, Model 24, allows peripheral 


sharing, computer-to-computer communication and buffering of print data. 


of Image-Pro supported devices. 
Contact Media Cybernetics, 8484 Georgia 
Ave., Silver Spring, MD 20910; (800) 
992-HALO. 

Enter 377 on reader card 


I-2-4 Add-On Memory 
For Laserjet Il 


Pacific Data Products has announced 
upgradable add-on memory for HP’s Laser- 
Jet Series II printers. 

The ‘1-2-4’ board ($295) is fully com- 
patible with the Series II memory expansion 
slot. It comes without memory in standard 
configuration and uses a unique socket ar- 
rangement to accept either 256K or 1-MB 
memory chips. The board can be configured 
to 1, 2 or 4 MB and may be upgraded at any 
time. 

The LaserJet Series II requires extra 
memory for applications such as desktop 
publishing or design and drafting. The ex- 
pandable ‘1-2-4’ board eliminates the risk 
of selecting a memory board too small for 
an application. Resellers need to stock only 
one memory board instead of three and can 
offer memory upgrades at low cost as 
customers’ application requirements change. 
Contact Pacific Data Products, Inc., 8525 
Arjons Dr., Suite M, San Diego, CA 92126; 
(619) 549-0922. 

Enter 388 on reader card 


CCS/C 3000 Implements 
XDS, Long Pointers 


Corporate Computer Systems (CCS) re- 
cently announced ANSI function prototyp- 
ing and long pointers on its CCS/C C 
Language Compilers. With versions available 
for both the HP 3000 and 1000, CCS/C now 
makes portable programming in C easier. 


Release 2.0 of CCS/C 3000 is the only 
compiler to implement the draft ANSI C 
standard for function prototyping, which 
provides function argument typechecking 
and automatic type conversions. Function 
prototyping makes it easier for the program- 
mer to generate better code with fewer bugs. 

Even with ANSI standards, the MPE 
operating system provides a unique challenge 
for the C Language’s portability feature in 
terms of its memory architecture. The MPE 
operating system provides extra data seg- 
ments (XDS) to augment address space. 
However, source code has to be specially 
designed to XDS, causing problems when 
porting a program to another system. CCS 
has added long pointers to integrate the con- 
cept of XDS so the programmer can take full 
advantage of extended memory without 
sacrificing portability. 

CCS/C 3000 allows transparent access 
to XDS that makes the program’s stack and 
XDS homogeneous. Long pointers provide 
an extra benefit for programmers by mak- 
ing it easier to correctly access system tables. 
Although not ANSI standard, CCS/C’s im- 
plementation of long pointers is compatible 
with C on the Spectrum class computers and 
IBM PCs. 

Special features have been implemented 
for CCS/C 3000 so that programmers have 
a choice in development methods. Experi- 
enced HP 3000 programmers will find that 
it produces standard USLs, while C users 
coming from other environments like DEC, 
UNIX or IBM can produce “standard” C 
relocatables with the linkage edit approach, 
giving programmers a unique option for pro- 
gram development on the HP 3000. 
Contact Corporate Computer Systems, Inc., 
33 West Main St., Holmdel, NJ 07733; 
(201) 946-3800. 

Enter 378 on reader card 
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OFFER 


If you’re a Hewlett-Packard computer user, and buyer 
of HP-related hardware, software, or peripherals, 
HP PROFESSIONAL, the monthly magazine of 
Hewlett-Packard commercial and technical com- 
puting, is for you. It’s really something. But it 

costs you nothing! 
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It’s Informative. 

It’s Monthly. 

It’s Read by 30,220 professionals like you. 

It’s FREE! 

Read HP PROFESSIONAL for information and insights on 
the latest hardware, software, trends and developments. 
Start your free subscription today... 
Send us the coupon below. You'll receive a subscription 


application in the mail. Fill out and mail the 
application and if you qualify, we’ll start your free subscription. 


Protess | ONd SUBSCRIPTION APPLICATION REQUEST 


YES, I'd like a FREE subscription to HP PROFESSIONAL. Send a subscription 
application to: 


ae eee 
Company 

Address 

City —____________ State _________ Zip 


Mail to: HP PROFESSIONAL, P.O. Box 445, Spring House, PA 19477-0445. 
HP48801 


Teach Me! 
3000 


* Train new employees on the HP 3000 

* Modules range from introductory 
material to system management 

* Modules on IMAGE, VPLUS, COBOL 
and Dictionary for the programmer 

* Less expensive than sending your staff 

to off-site classes 

Better trained employees become more 

productive, they have higher morale 

* Improved job satisfaction leads to 

lower employee turnover 

Authoring language available to write 

your own modules 

Free demonstration tape available of 

all modules and authoring language 


For more information, contact: 
Innovative Software Solutions, Inc. 
10705 Colton Street 


Fairfax, VA 22032 W.ScA. 
I NNOVATIVE 
NS) OFTWARE 
io OLUTIONS 


ENTER 116 ON READER CARD 


Call or 

send for 

your FREE 
Technical Guide 


*1Otech 

products are 

backed by a 30-day 
money back guarantee 
and a two year warranty 


lOtech (216) 439-4091 

_ 

23400 Aurora Road « Cleveland, Ohio 44146 
ENTER 119 ON READER CARD 


NEW PRODUCTS. 


Magnetic Tape Subsystem 
Supports 1000s, 9000s 


A new dual-density 1600-/6250-bpi 
magnetic tape subsystem has been added to 
the family of IEEE-488 (HP-IB)-based sub- 
systems available from Digital Automation 
Associates, Inc. 

The Model 2444S supports the HP 1000 
and HP 9000 computer families. The 2444B 
supports the AT&T 3B2 computer family and 
includes the IEEE-488 feature card and cable. 
The 2444P supports the IBM PC, XT/AT 
family and includes a host adapter and cable. 

All three models of the new subsystem 
interface to the host over the IEEE-488 
(HP-IB) bus and executes a command set 
compatible with HP 7970 tape transports. 
The Model 2444S runs with HP 1000 under 
RTE-A and HP 9000 under BASIC and 
HP-UX. The Model 2444B runs on AT&T 
computers under UNIX. The Model 2444P 
runs on PC-DOS or MS-DOS. 

Contact Digital Automation Associates Inc., 
310 W. Gypsy Lane Rd., Bowling Green, 
OH 43402; (419) 352-7526. 

Enter 392 on reader card 


FASTRAN PLUS 
Increases CPU Speed 


Performance Software Group recently an- 
nounced FASTRAN PLUS, a significant 
enhancement to FASTRAN, its compiler for 
HP 3000 TRANSACT programs. 

FASTRAN PLUS adds to the increase 
of CPU speed and file access speed in pro- 
grams that access records sequentially, in- 
cluding records that come from IMAGE, 
KSAM and regular MPE files. In addition, 
any program doing sorts will run faster. 

FASTRAN PLUS is a joint effort of Per- 
formance Software Group and RunningMate 
(Sacramento, CA). 
Contact Performance Software Group, 12 
Hillview Dr., Baltimore, MD 21228; 
(301) 242-6777. 

Enter 383 on reader card 


MPEX/3000 Offers 
REDO Capability 


VESOFT Inc. has announced that its 
MPEX/3000 productivity and system con- 
trol tool has a REDO command that allows 
its users to redo any of the last 20 or more 
commands entered. The REDO facility fre- 
quently was requested by users to save per- 
sonal time and effort when programming. 

The REDO command is useful when 
correcting typing mistakes and helpful in 
utilities such as QUERY, FCOPY, SPOOK, 


EDITOR KSAMUTIL, LISTDIR and other 
third-party utilities. 

MPEX users can LISTREDO, REDO or 
DO commands by number or name, even in 
visual mode. MPEX also provides a special 
program, MPEXHOOK, which enables 
users to interface almost any utility to 
MPEX, allowing them to use this super- 
REDO facility inside EDITOR, QUERY, 
BASIC, etc. In addition, users can execute 
such commands as COBOL, PREP RUN 
and UDCs from within these utilities. 
Contact Eugene Volokh, VESOFT Inc., 1135 
S. Beverly Dr., Los Angeles, CA 90035; 
(213) 282-0420. 

Enter 391 on reader card 


VALUE-PACK Announced 
For HP Series 200/300 


Applied Microcomputer Systems recently 
announced VALUE-PACK for the HP Series 
200/300. 

VALUE-PACK ($145) provides wild- 
card copy, purge and catalog of disc files. An 
automatic central menu is easily configured 
to run any program on the system with a 
single soft-key. For those who use the system 
clock, VALUE-PACK sets and verifies time, 
or the clock can be set automatically by con- 
necting an optional modem-clock. 

VALUE-PACK runs on Series 200/300 
computers with BASIC 3.0 or higher, and 
can be installed on any disc drive. 
Contact Microcomputer Systems, Page Hill 
Rd., Chocorua, NH 03817; (603) 323-8666. 

Enter 387 on reader card 


DRAWBASE Interfaces 
With SPACE Program 


The DRAWBASE computer-aided design 
(CAD) software from SKOK Systems Incor- 
porated now interfaces with the SPACE pro- 
gram from Graphic Systems Inc. 

DRAWBASE ($1,995 - $4,995) includes 
2-D drafting, 3-D~ design and database 
management capabilities. The integrated 
database is useful in facilities management 
because components such as areas, furniture 
and equipment that appear in the computer 
drawing are tracked with the database 
manager. As the drawing changes, the 
database manager updates the quantities 
automatically. 

SPACE ($495) is a planning and 
decision-making software for architects, in- 
terior designers and facilities managers. The 
package can perform affinity analysis and 
generate blocking and stacking diagrams. 
SPACE enables decision-makers to consider 
growth and shrinkage scenarios and. their 
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costs before generating space plans. 

The bidirectional interface can be used 
to import floor plans from DRAWBASE into 
SPACE’s blocking module and export saved 
blocking and stacking diagrams from SPACE 
into DRAWBASE, which allows 
DRAWBASE designs to be analyzed with 
SPACE. Layouts that have been created with 
SPACE can be developed and detailed with 
DRAWBASE. 

DRAWBASE is compatible with the HP 
Vectra 286-based model, IBM PC/XT and 
compatibles, and supports the HP ThinkJet 
printer and all HP pen plotters. SPACE sup- 
ports the HP Vectra, IBM PC/XT and 
compatibles. 

Contact SKOK Systems Inc., 222 Third St., 
Cambridge, MA 02142; (617) 868-6003. 
Enter 386 on reader card 


QCI Announces 
BCL3000 Release 2.0 


Quality Consultants, Inc., developer of 
BCL3000 (Bar-Code and Label Manage- 
ment System for the HP 3000), has an- 
nounced Release 2.0 of the software, which 
allows users to design labels and/or bar-code 
formats and then modify them as needed. 

BCL3000 ($2,000 - $5,000) accommo- 
dates almost any labeling need by generating 
user-defined labels using menu-driven 
screens. Release 2.0 allows users to define 
labels ranging in size from .1 by .1 inch to 
13.2 by 16.5 inches. This enhancement allows 
printing of small labels for filing and mail- 
ing or large labels for shipping/manufactur- 
ing applications, signs and banners. 
Developers now are reporting that one hour 
of label/bar code development using 
BCL3000 is roughly equivalent to 40 hours 
of programming printer code. 

With the addition of the Application 
Printing Module (APM), in Release 2.0, bar 
codes/labels automatically can be printed 
from any application system. Users need only 
define output from the application as an MPE 
Message File and define the Message File as 
data input in the APM Job Stream. As data 
is written from the application, bar 
codes/labels are printed to the specified 
device(s). In addition, the online “‘helps”’ in 
BCL3000 have been improved. 

BCL3000 supports output to the HP 
2934, HP 256X (with the HP Label Card and 
serial interface), Printronix printers (with the 
QMS Magnum Board) and the ATC 20/20 
Thermal Transfer printer. 

Contact Ken Kimbrough, Quality Con- 

sultants, Inc., 1775 The Exchange, Suite 380, 

Atlanta, GA 30339; (404) 980-1988. 
Enter 382 on reader card 
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In today’s highly 
competitive world, _ 
performance is the bottom 
line., And because the 
hardware to improve 
performance is costly, 
knowing what to buy 
and when to buy is vital. 


Now you can make these 
important decisions with 


_ complete confidence. 


Without any guesswork. 


_SYSVIEW and SYSPLAN, 
_ developed by Carolian 


Systems, are two 
sophisticated software tools 
that give you all 

the facts you need 

to make the right decisions. 
Facts about your 

system’s resources. 

So you can maximize 

the performance of your 
current system and 
accurately predict your 
future hardware needs. 


That’s total performance. 
And that’s what you get 
with SYSVIEW and 
SYSPLAN. 


Call us today for a 
trial evaluation. 


3397 American Dri 
Mississauga, Ontario, 
Canada LAV 118. 
Telephone (416) 673-0400 
Telex 06986766 TOR. 

Fax (416) 673-7030. 


DISLRIBL TORS. 


NIKE COMPUTERS 
LIMITED, 

Rushall Hall, School Road, 
Brewood, Stafford, 

ST19 9DS England. 
Telephone (0902) 851381. 
Telex 336992 SECRET G. 
Fax (0902) 851434. 


NUNEZ, SANTA CRUZ Y 
ASOCIADOS, S.A., 
Presidente Mazaryk 178, 
Polanco, Mexico City, 
11560 Mexico D.F. 
Telephone 545-31-07. 
203-36-97. 


ENTER 103 ON READER CARD 


#05-01/10 Ayer Rajah, 
Industrial Estate, 
Singapore 0513. 
Telephone 775-2477. 
Telex RS38585 SCS. 


SOFTKOL, 

27, Leon Blum Blv., 
Ramat Aviv, 

Tel Aviv 694 61, Israel. 
Telephone 972-3-413762. 
Telex 34 1118 BXTVIL. 


DATALAGET I 
VAXJO AB, 
Vallviksvagen 8, 

352 51 VAXJO, Sweden. 
Telephone 470 810 50. 
Telex $200 TELEVJ S. 
Fax 470 828 15. 
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NEW PRODUCTS | 


Two Systems Provide 
Link For PROTOS Users 


Perpetual Software And Consulting recently 
announced Release 1.0 of MyReport! End 
User Report Writer, and MyDictionary! 
Reporter for PROTOS users. Both software 
programs operate on the HP 3000. 

MyReport! End User Report Writer 
($2,500 per HP 3000 system) interfaces with 
PROTOS software. A data dictionary is 
created on the HP 3000 and a file is passed 
on to a PC. The user walks through seven 
interactive screens to pass specific informa- 
tion about the report. A PROTOS code pro- 
gram is generated from the data and auto- 
matically transferred back to the HP 3000. 
The end user doesn’t need any prior pro- 
gramming background to run the PC por- 
tion of the system; he may use actual names 
of datasets and fields, or may type in alias 
names. 

MyDictionary! Reporter ($1,000 per HP 
3000 system) creates four separate reports 
from the ROOTDB. It may be run at any 
time without disturbing data already entered. 


The second program allows the DP depart- 
ment to enter specific descriptions about all 
databases, KSAM and MPE files, and fields 
into the database. The third program will 
permit printouts of database reports, fields 
within datasets and field-by-field reports. 

Contact Perpetual Software And Consulting, 
P.O. Box 704, Draper, UT 84020-0704; 
(801) 571-5749. 

Enter 379 on reader card 


WIN/H3000 Provides 
HP 3000 MPE/V Support 


The Wollongong Group, Inc. has announced 
WIN/H3000, a new addition to the 
Wollongong Integrated Networking Solu- 
tions (WINS) product family. 
WIN/H3000 is a TCP/IP User Level 
Service product for HP 3000 MPE/V systems 
users who require TCP/IP user services over 
LANs and wide area networks. It provides 
TELNET (virtual terminal), FTP (file 
transfer) and SMTP (mail), which interfaces 
through the HP DeskManager. 
WIN/H3000 uses the IEEE 802.3 stan- 


dard for data transmission and is distributed 
on HP magnetic-reel tape. Options offered 
by Hewlett-Packard permit interconnection 
onto the Defense Data Network (DDN). 

WIN/H3000 ($7,500—$12,000) features 
user-level TCP/IP services (government- 
mandated protocols for system-to-system 
communication) for use with the ARPANET 
and MILNET components of the DDN, and 
allows HP 3000 users to network with other 
vendors in mixed-system environments. 
Contact the Wollongong Group, 1129 San 
Antonio Rd., P.O. Box 51860, Palo Alto, CA 
94303; (415) 962-7100. 

Enter 389 on reader card 


Correction 


In the February issue, p. 82, the announce- 
ment ‘Printer Plot Converts HPGL To 
HP PCL” did not reflect a recent price in- 


crease. The correct price of Printer Plot is 
$195. Contact James Associates, 1525 East 
County Road, Ft. Collins, CO 80525; (303) 
484-5296. 


1/0 bottlenecks 
and speed your 


data access. 


With access times in the microseconds, 
the MegaRam lets you add more users and 
applications while simultaneously improv- 
ing performance. Increased performance 
results in better system utilization and 
productivity. 

The MegaRam is particularly well- 
suited for frequently accessed data, such as 
index/database files, scratch files and 
CAD/CAM, as well as for disk based opera- 
ting systems. Or, use it as a high speed 
swapping and paging disk. 
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Hewlett Packard users worldwide know that 
the MegaRam is the most cost-effective way 
to lower system response times! 


MegaRam 


° Fully software compatible 

¢ Easy to install; low maintenance 

* Multi-ported 

* Capacities from 2 to 128 Mbytes 

¢ Both battery and magnetic backup 

* Ideal for harsh environments 
Interfaces via the HPIB, and supports the 
CS80 protocol, or via the 1/0 bus as a re- 
placement for the MAC controller. Emulates 
the HP 79XX series of disk subsystems. . . 
and, the MegaRam is available now! 


Request our new free brochure today! 
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Solid-State Disks. 
Capacities; 2 to 128 Mbytes 


With the MegaRam, 
the only thing 
going up is your 
productivity. 


IMPERIAL 


Ft Imperial Technology, Inc. 
aR | A Subsidiary of System Industries, Inc. 
831 S. Douglas Street - El Segundo, CA 90245 
Telephone: (213) 536-0018 

Telex: 664469 - Fax: (213) 536-0124 


HP PROFESSIONAL 


Remember how computers remembered? 
Mercury delay lines? Punched cards with 

90 columns and round holes? Hand-wired 
magnetic cores? In case your memory needs 
refreshing, The Computer Museum would like 
to share its memories with you. 


The Computer Museum Memory Poster 
We have created a limited edition, 20'’x32"’ 
poster of the picture shown below. Printed in 


full-color, it includes an identification key to 


help you recall the memories you've forgotten. 


To get your poster, along with an information 
kit on museum membership, exhibits and 
activities, send a tax-deductible contribution 
of $25 or more to: 

Memory Poster, The Computer Museum, 

300 Congress Street, Museum Wharf, 
Boston, MA 02210. 

Please allow six weeks for delivery. 
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COMPUTER MEMORIES FOR SALE 


YES! Please refresh my computer memories. A tax- 
deductible donation of $25 or more made payable to 
The Computer Museum is enclosed. 


Name 
Address 
State__—. Zip_—__ 


Located on Museum Wharf 
mputer 300 Congress Street, Boston, MA 02210 
(617) 426-2800 
E 


Special thanks to this publication, Scitex America Corp. (color 
separations ), Grafik Communications, Ltd. (design), David Sharpe 
Studio (photography) and VM Software, Inc. (poster). 


Need a fofal solution or just looking 


for the finishing touch? 
Let the S/S/T TEAM 


work for you! — Our purpose is to supply quality solutions in both 


software & hardware applications. In a timely manner at a reasonable cost, 


S/S/T is proud to be a Value Added Reseller for Hewlett-Packard 


S/S/T Expertise 


Software 

e Membership/Contributor 

e Portfolio Management 

e Distribution 

¢ Desk Top Publishing Document Scanning 
e Loan Collection 

e¢ MCBA Software 

¢ Q-DOC — The Documentor 

¢ DBTUNE/3000™ 

e HIBACK/3000™ 


Hardware (New and Used) 
e IBM-Personal Computers 


e Texas Instruments Laser Printers 


e¢ Dataproducts Printers 
e Zentec Terminals 

¢ Local Area Networks 
¢ Document Scanners 


S/S/T Services 
e Training ¢ Time sharing * System Conversions ¢ Consulting 


S/S/T Software Systems Other locations: 


Technology, Inc. 
305 Broadway 


New York, New York 10007 
212-964-9600 (Phone) 


212-233-4678 (FAX) 
4996348 SST (Telex) 


S/S/T carries the full line of 
Fa Dataproductsm printers 


1584 Wayne Crest Plaza 
Route 23, South 

Wayne, New Jersey 07470 
201-696-0112 


4403 Northcrest Drive 


Silver Spring, Maryland 20904 


301-384-1449 
& West Germany 
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DBTUNE™ & HIBACK™ are registered trademarks of HI-COMP American 


Use your printer as 
an HPGL plotter 


«£300 dpi on the LaserJet 

“Color on the PaintJet 

“ Different line widths and line 
types on any HP-PCL printer 


Printer Plot 


for Series 200/300 
Basic, Pascal, HP-UX 
also available for IBM-PC 
and compatibles 


James Associates 
1525 E. County Rd. 58 
Ft. Collins, CO 80524 

(303) 484-5296 
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ATTENTION 
WEST COAST 


HP PROS 


HP PROFESSIONAL is 
searching for a West Coast 
editor in the San Francisco 
Bay area. If you have 
knowledge of Hewlett- 
Packard computer systems 
and are interested in writing 
feature and news articles, 
as well as software and 
hardware reviews, send 
your resume and writing 
samples to: 


Managing Editor, 

HP PROFESSIONAL 

P.O. Box 445 

Spring House, PA 19477 


HPS Scheduler Provides 
Batch Processing 


HPS Software Developments Limited re- 
cently announced new features for the HPS 
Scheduler, a batch-processing controller for 
the HP 3000. 

Now HPS Scheduler can catch every job 
as it is streamed ad hoc into MPE. New 
features include re-routing, conflict preven- 
tion and “hog control.’ 

HPS Scheduler has a number of features 
that enable it to make the best use of system 
resources for batch jobs: 

@ streams jobs depending on the success or failure 

of previous jobs without the need for complex JCL 

or database setups; 

@ prevents jobs running with conflicting jobs or 

sessions while allowing freedom of choice in run- 

time and multistreaming; 

@ allows repeat running of regular jobs at any in- 

terval specified (i.e., daily, weekly, monthly); 

@ multiple streams of jobs can be managed to allow 

low-priority jobs to run in the background while 

high-priority job turnaround is unaffected; 

@ avoids the need for a wait queue that may be 

lost if the system fails; 

@ jobs can be submitted with simple commands or 

UDC; 

@ full job reporting; and 

Bruns outside privileged mode. 

Contact HPS Software Developments Ltd., 

196a Whittington Rd., London, England 

N22 4PD; telephone: 01-881 6644. 
Enter 375 on reader card 


HP DeskManager Accesses 
Gateway/3000 For MCI Mail 


HP DeskManager installations now can have 
worldwide public access with their 
Gateway/3000 for MCI Mail product. 

Gateway/3000 from E-Mail Incor- 
porated provides a cost-effective bridge be- 
tween the capabilities of HP DeskManager 
and the various services offered by the public 
access network of MCI Mail. 

Capabilities include electronic mail, telex 
and mail-delivered courier or postal. 
Gateway/3000 hosts this connection with an 
ordinary phone line and a standard terminal 
port without the hardware complexity and 
upkeep of bisynchronous protocols. In ad- 
dition, it provides complete independence of 
HP DeskManager up/down times, node 
security, scheduling and message monitor- 
ing, multiline addressing, ASCII and binary 
file transfer, event logging and automatic er- 
ror recovery. 

Contact Customer Support, E-Mail Inc., 
10905 Venice Blvd., Los Angeles, CA 90034; 
(213) 204-5540. 

Enter 393 on reader cards mw 


HP PROFESSIONAL 


BUY e SELL ¢ TRADE 


Preowned HP 
SYSTEMS — DESKTOPS — PERIPHERALS 
MISC. 

(509) 662-9039 


ELECTRONIC 
SERVICES, INC. 


PAYING TOO MUCH? 
GIVE US A CALL. 
IF WE DON’T HAVE IT, 
WE’LL GET IT! 
FAX 509-662-8271 


7 a.m. - 4:30 p.m. Pacific Time 

10 a.m. - 6:30 p.m. Eastern Time 
5187 - Suite A, Malaga-Alcoa Hwy 

Malaga, Washington 98828 
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UNBEATABLE 
PRICE } 
PIFD* 


Due to a bulk purchase agreement with the 
manufacturer, Century Peripherals can now offer the high 
quality Zentec 8392, that normally sells for $849.00, at the 
unbeatable price of $595.00. 


HERE’S WHAT YOU GET: 
* Fully compatible with the HP 2392A and the 
HP 700/9 


* Brand new terminals, amber or green 
hosphor 

+ Full one year factory warranty 

* 30 day money-back guarantee 

* Immediate delivery 

* Nationwide maintenance network 


Call today to order while stock lasts! (U.S. and Canada only) 


ENTURY PERIPHERALS 


6020 Washington Bivd. 
Culver City, CA 90232 


(800) 443-0100 Extension 165B 
rders onl 


(213) 202-0401 Extension 
Questions only 
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HP CAREERS NATIONWIDE 


TIME TO MAKE A CHANGE 
IN YOUR CAREER? 


To aid in your search, call DIANE AMOS for ex- 
perienced, professional, confidential, and friendly 
help. Specializing 100% in the HP market nation- 
wide, here is your connection. Tell me where you 
want to live and the position you desire, and |’ll 


find it! Numerous opportunities available. 


Call Diane Amos, C.PC. 


Amos & 


Associates 


633B Chapel Hill Road 
Burlington, NC 27215 
(919) 222-0231 
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Buy ¢ SELL * TRADE 
Series 80/100/ 
200/300/9800 


TED DASHER 
& ASSOCIATES 
1220 33rd St. So, 
Birmingham, AL 35205 
(205) 324-8526 
(813) 855-9555 
Fax* 205-324-1974 


We specialize in 310's, 
9816's, 9817's, 9836's 
and all peripherals 
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HEWLETI-PACKARD 


BUY REPAIR 
and and 
"SELL SERVICE 


ADVANT 


Computer Exchange 


HP Systems Specialists 


US (800) 824-8418 
CA (209) 823-6777 
FAX (209) 823-3304 
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LARGE DISCOUNTS 


82906A Graphics Printer 
82901M 5%” Dual Disc 
9845A Needs Repair, 
Buy For Parts 
98256A 256K Memory 
98627A RGB Interface 
98635A Math Floating Pt. ....$395 
9134XV 15 Mbyte Hard Drive .$795 
7475A 6-pen plotter, RS 232 ..$750 


We have a large stock of 
used HP 310’s B & W, Color, 
all monitors, video boards. 


TED DASHER 
& ASSOCIATES 
(205) 324-8526 
(813) 855-9555 
Fax*# 205-324-1974 
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H.P. UPDATE 


INTERNATIONAL CORPORATION 


»..C. 


Astonishing 
mek ot ee 
1000 3000 9000 
H P systems & peripherals 
Bought & sold with integrity 2 


Guaranteed for H P maintenance 


Personalized 
SERVICE 


1209 U.S. Hwy. 19.N. Suite 203 & 
Palm Harbor, Fl 34684 é 
813-785-6003 


Why Not... Used HP 
Delivery, Savings, 
Guaranteed Maintenance 


HP 3000/9000/1000/100/80 
Buy, Sell, Lease, Trade 


— SPECIALS — 


3000/37W/1Mb, PIC, ATP-37 
7T945A & 9144A.......... $9,500 
Add (945A. 2. ok 2,500 
PI TOMAR aos o8 Os Cs Be 


eee eee eee eres 


WESTCHASE COMPUTER COMPANY 
800-538-8013/245501 
713-589-7671 
FAX 713-589-7690 
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* HP Cables 
(Custom Lengths) 


* ATP Connectors 
(3 & 5 Pin/Male) 


* ATP Octopus Cables 


* Custom Cables 
* Excellent Delivery 
Call Joe Walton 
Illinois Computer Cable, Inc. 


1-800-323-2612 
(312) 810-0200 
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PROD 


IBM 
File 


<—— HP 
Interchange 


PCLIF is a software utility which 
permits the transfer of files 
between IBM PC's, PS/2's and HP 
technical (LIF) computers thru the 
exchange of floppy disks. Using 
the PC for 5.25" or the PS/2 for 
3.5" transfers does not require 
additional hardware. An internal 
and an external 3.5" disk drive 

is available to allow the PC family 
to perform 3.5" disk transfers. 


Innovative Software Systems 
14252 Culver Dr., Suite A-444 
Irvine,CA 92714 (714)249-2056 
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FOR SALE OR LEASE 


HP 2680A LASER 
INTELLIGENT PAGE PRINTER 


With Ext. Mem/Graphics Package 
3.5 Million Rotations 


HP CERTIFICATE 
OF MAINTAINABILITY 


C.S.U. INDUSTRIES, INC. 
(516) 239-4310 
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HP 3000 


WE BUY & SELL 
Guaranteed for 
HP Maintenance 


Call 
713-690-6100 
CBSI 


4407 Clark, Houston, TX 77040 
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30-60% OFF LIST 


Cin Inventory 
Fully Guaranteed 


Performance — Not Promises! 


8370 Dow Circle « Cleveland, OH 44136 
2169234-8040 


riz 
ZeZe572 
BUY e SELL e LEASE « TRADE 


|G) ea WANG Jil ifgli|tlal 
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9000,3000,1000, 
100,80 series or ATE 
CompuChange 

813-796-8388 
Buy @ Sell ¢ Trade 
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The HyPoint Advantage .. . 
INVENTORY 


“Specializing in Full 
Line of 
HP 3000 Products” 


Buy @ Sell @ Trade m Lease 


HyPoint Technology 

550 E. Royalton Road 

Cleveland, OH 44147 
1-800-231-5500 
216-526-0323 
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Pec earn 
HP1000 & 3000 


¢ BUY:SELL-LEASE:RENT 
© Repair & Exchange 

© $3,000,000 Inventory 

¢ 120 Day Warranty 

e 20 Years Experience 

¢ Hardware: Software: Service 


Computer Solutions, Inc. 


NJ 201/672-6000 @ CA 213/541-7171 
TLX 130098 @ FAX 201/672-8069 
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C.S.U. 
INDUSTRIES, 
INC. 


The second source for 
HEWLETT-PACKARD 
3000 equipment 
e Complete Configurations 


e Individual CPUs — Peripherals 
e Memory Upgrades and Feature Enhancements 


WE BUY: 


Highest Prices Paid 


WE SELL: 


All Items Sold Are Guaranteed for HP Maintenance 
* Trade-Ins Accepted * Short and Long Term Leases Available * 
Over 850 satisfied Hewlett-Packard users 
are our customer references. 


CALL (516) 239-4310 
ASK FOR CAROL. 
135 Rockaway Turnpike ¢ Lawrence, NY 11559 
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HEWLETT-PACKARD 
1000 * 3000 * 9000 * 250 


BUY-SELL 
RENT-LEASE 


Maintenance 
Disaster Recovery Services 


Processors, Peripherals, & Systems 


EURODATRA INC. 
613-745-0921 


2574 Sheffield Rd. 
Ottawa. Ontario. Canada K1B 3V7 
Fax: 613 745-1172 Telex: 053-3259 
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HP 3000 
$/70 & S/68 


HP 7933H 
404 Mb Disc Drives 
Call for current price 


COMPLETE HP 3000 SYSTEMS AVAILABLE 


All items in stock — immediate delivery. 
Subject to prior sale. 
All warranted to qualify for 
manufacturer's maintenance. 


ConAm Corporation 
It's Performance That Counts! 


800/643-4954 © 213/829-2277 
FAX 213/829-9607 
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HEWLETT-PACKARD 


Buy, Sell, Rent and Repair 
Computers, Peripherals 
and Options 


xk*KeKe KK * 
SALES SERVICE 
(408) 270-1100 (408) 270-1170 
kKKeKK KY 
FAX — (408) 270-1183 
ELM — 62015192 
TELEX — 9102500341 


CRISIS COMPUTER CORP. 
2298 Quimby Road 
San Jose, CA 95122-1356 
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VT 100/ 102/220 


Terminal Emulation 
File Transfer 

¢ For Series 200/300 

e Runs Under Basic 


$395.00 


30-day unconditional © 
money-back guarantee 


SYSTEM WORKS 
4318 Centennial Trail 
Duluth, GA 30136 

(404) 446-6098 


Preferred by major 
U.S. industries & educational 
institutions. 
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Oswego 
Software, Inc. 


Vectra & compatibles 
can read 
and write 


= Be ’ HP FILES 


24 
4 ey d Series 80 


IBM PC to 
< J HP Fie copy...°495 


Call us, 312/554-3567 


| Oswego Software, Inc. 
x 507 North Adams St. 
; Oswego, IL 60543 
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9000, 3000, 1000 
SYSTEMS 
PERIPHERALS 
COMPATIBLES 


Buy ¢ Sell © Trade 
Maintenance 


, 
aw SVT ES CORPORATION 


(206) 883-4107 
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Buy ¢ SELL ¢ RENT ¢ LEASE 


HEWLETT-PACKARD 
Computer Equipment 


SERIES 80, 100, 200, 300, 9800 


ALSO . . .Plotters, Printers, Disk 
Drives, CPUs, Printers, etc. 
Available for Immediate Delivery 


800-422-4872 
FAX 713-855-1213 


TSA 


TECHNICAL & SCIENTIFIC 
APPLICATION, INC. 


4654 Highway 6 N., Suite 101 
Houston, TX 77084 
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HP-IB to Centronics Converter 


MicroPrint 45C 
NEED AN EXTRA PRINTER FOR YOUR HP 
COMPUTER? The MicroPrint 45C is the solu- 
tion you've been waiting for - an inexpensive 
way to use an inexpensive printer with your 
HP computer. 
*Use with any HPIB Computer 
*Use with any Centronics Printer 
*No programming, transparent to system 
*Laser Printer compatible 
*1 year warranty 


INTELLIGENT INTERFACES INC. 
1-800-842-0888 
In Georgia (404) 381-9891 
Telex: 9102502628 INTELLIGENT UD 
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Save up to 60%! 


Top dollar when you sell! 
We buy or sell any HP equipment, 
including: 

COMPUTER SYSTEMS ¢ DISK DRIVES 
SOFTWARE * ACCESSORIES 
TERMINALS ¢ MAG TAPES 

All Equipment Guaranteed. 
Specialists in hard-to-find equipment. 
Immediate delivery of in-stock items. 

CALL Bill Alexander at 
312-916-1400 
FAX 3129161361 
COMPUTER MEDIA, INC. 


1420 Brook Drive 
Downers Grove, IL 60515 
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NORCO COMPUTER 
SYSTEMS, INC. 


Hewlett-Packard Quality 
at a NorCo Price 


1000 ¢ 3000 * 9000 © 250 


BUY — SELL 
TRADE — LEASE 


Processors, Peripherals 
and Systems 
925D Bassett Road 
Cleveland, OH 44145-1108 
FAX 2168925507 


216-892-1920 1-800-892-1920 
(Outside Ohio) 
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[ APRIL ] 

18-20: Interex HP 1000 Users Conference, 
Lyon, France. Contact Interex, Conferences, 
680 Almanor Ave., P.O. Box 3439, Sunnyvale, 
CA 94088-3439; (408) 738-4848; Telex: 4971527. 


24-26: SIGRAPID Users Group Conference, 
Red Lion Inn/Seatack, Seattle, WA. Contact 
Robert F. Meissner, Welding Engineers Inc., 
R. D. #1, Kulp Rd., Pottstown, PA 19464. 


26: CINMUG (Cincinnati Metropolitan 
Users Group) half-day seminar on. ‘“‘HP 
Fourth Generation Language,’ Hewlett- 
Packard, Cincinnati, OH. Contact P.G. 
Landwehr, Vulcan Corp. (513) 621-2850. 


| MAY ] 
9-10: Performance Maximization Seminar, 
Toronto, Canada. HP 3000-related seminar 
sponsored by Volz Associates (Winthrop, 
MA). $525 includes course materials, lunches 
and refreshments. Discounts available for 
three or more from the same company at- 
tending the same session. Contact Charles 
H.R. Volz, Volz Associates, Inc., 15 Pauline 
St., Winthrop, MA 02152-3011; (617) 846-3837. 


17-20: SCRUG ’88 Technical Conference and 
Vendor Show, The Pasadena Center, 
Pasadena, CA. Pre-conference tutorial for 
new users May 17 (extra charge). Two-day 
vendor show May 18 and 19. Conference fee 
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$175 for full conference, $75 per day. Call 
Karen at (213) 453-5664 or write PO. Box 
84219, Los Angeles, CA 90073. 


18-20: CAP International 1988 Hard Copy 
Supplies Conference, Marriott Long Wharf, 
Boston, MA. Contact Martha Johnson, CAP 
International, One Snow Rd., Marshfield, 
MA 02050; (617) 837-1341. 


19: GHRUG, Inc. (Greater Houston Regional 
Users Group, Inc.) one-day meeting, Hilton 
Hobby, Houston, TX. For more informa- 
tion, contact Suzanne Spitzer (713) 977-3193. 


25: DAYMUG (Dayton Metropolitan Users 
Group) and KYRUG (Kentucky Regional 
Users Group) joint meeting, Ramada Inn, 
I-71 and Pfeiffer Rd. exit, Cincinnati, OH. 
Speakers are Brian Duncombe (Triolet 
Systems) and Mike Hornsby (Hewlett-Pack- 
ard, Cincinnati, OH) on “System House- 
keeping.’ Contact P.G. Landwehr, Vulcan 
Corp. (513) 621-2850. 


30-June 3: The International HP Users 
Conference, Goteberg, Sweden. Write Box 
266, S-421 23 V. Frolunda, Goteberg, Sweden. 


31-June 3: NECRUG Ninth Annual Eastern 
American HP Users Conference, The Trump 
Plaza, Atlantic City, NJ. Fee for members 
$275 if you register by April 29; $315 
thereafter. Early/late non-member fees, 
$300/$400. Exhibitors call Jeri Fuller, US. 
Mortgage Insurance Co., (215) 825-4666. 
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CANADA Helen B. Marbach 
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921 Bethlehem Pike 
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Leslie Ringe 

Professional Press, Inc. 
238 Bedford Street, Suite 3 
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(617) 861-1994 
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A. G. Germano 
Regional Sales Manager 


Alonna Doucette 

Account Executive 
Professional Press, Inc. 

715 El Camino Real, Suite 206 
San Bruno, CA 94066 

(415) 873-3368 


SOUTHERN CALIFORNIA/ 
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David Beardslee 
Regional Sales Manager 


Karen Altonaga 
Account Executive 


Professional Press, Inc. 

1010 East Union Street, Suite 101 
Pasadena, CA 91106 

(818) 577-5970 


HP PROFESSIONAL 


Packard 2392 Te: 


SmarTerm 2392.HP terminal emulation. Perfect solution. 


To access Hewlett-Packard 3000 applications, you no longer need an HP 
terminal. Smarlerm® 2392 emulation software, running on an IBM® or compatible 
PC, provides host-system connectivity fora perfect $225. 

Virtually every HP 2392 terminal capability, including printer support, is 
duplicated. HP ANSI, EM52 text handling and 132-column display mode are fully 
supported. As are European DOS and international keyboards. 

Communications features include Kermit and Xmodem protocols, file over- 
write protection, background file transfer RAM-resident operation, and 2-way 
trace mode. 

Window-based setup allows for multiple system configurations, remappable 
keyboards, and smart softkeys making Smarlerm 2392 exceptionally easy to use. 
On-line help makes it easy to master. 

Contact your dealer or call us at 608-273-6000 for more reasons why your 
choice for HP terminal emulation should be Smarferm. Period. 


SA SO RL PINEAU Se FR NRL PRS RAO ST AS EVAR AE ARR BER CDS i eC a RS 
See us at COMDEX/Atlanta-East Hall 352, 
visit your dealer, or phone us at 608 273-6000. 
© 1987 Persott. Inc. All rights reserved. Persott and Smarlerm are registered trademarks of Persott. Inc. IBM is a registered trademark 
of International Business Machines. 
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Reflection. 
A family of solutions for 


How can you connect hardware and software systems as Reflection 1 Plus 


diverse as Hewlett-Packard and DEC minis, IBM and Macintosh HP 2392A me: Mowe: a 
PCs, Novell, Ungermann-Bass, and Bridge’s 3Com- and IBM- Sepecon 2 tus 
compatible LANs? With the Reflection Series software solution. i: aac ea ae eae 

Reflection supports the widest variety of minicomputers, HP 2623A, HP 2392A and VT102. 
personal computers, LANs, and communication protocols of Reflection 7 Plus 


any single vendor. . 
Sophisticated features like command language, file 


P 2627A color graphics, HP 2392A and VT102. 
Reflection for the Macintosh 


transfer, background processing, and the PLUS backup % ie ae 
option, give you the power you need to achieve your New independence from HPDesk. 
unique connectivity objectives. RSVP 


RSVP and Dispatch address special needs of 
host-connected PCs. They take you one step further 
in automating your Reflection office. 

Call us today to join over 100,000 satisfied 
Reflection users. 


1-800-872-2829 
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Links your PC with host- connected printers. 


SOFTWARE 


Walker Richer & Quinn, Inc. 4 
2825 Eastlake Ave. E., Seattle, WA 98102 (206) 324-0350 


™ 


